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Abstract As an increase in gastroesophageal reflux disease
(GERD) has been reported in Japan, and public interest in
GERD has been increasing, the Japanese Society of Gas-
troenterology published the Evidence-based Clinical Prac-
tice Guidelines for GERD (1st edition) in 2009. Six years
have passed since its publication, and there have been a large
number of reports in Japan concerning the epidemiology,
pathophysiology, treatment, and Barrett’s esophagus during
this period. By incorporating the contents of these reports,
the guidelines were completely revised, and a new edition
was published in October 2015. The revised edition consists
of eight items: epidemiology, pathophysiology, diagnosis,
internal treatment, surgical treatment, esophagitis after sur-
gery of the upper gastrointestinal tract, extraesophageal
symptoms, and Barrett’s esophagus. This paper summarizes
these guidelines, particularly the parts related to the treat-
ment for GERD. In the present revision, aggressive proton
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pump inhibitor (PPI) maintenance therapy is recommended
for severe erosive GERD, and on-demand therapy or con-
tinuous maintenance therapy is recommended for mild ero-
sive  GERD or PPl-responsive non-erosive GERD.
Moreover, PPI-resistant GERD (insufficient symptomatic
improvement and/or esophageal mucosal break persisting
despite the administration of PPI at a standard dose for
8 weeks) is defined, and a standard-dose PPI twice a day,
change in PPI, change in the PPI timing of dosing, addition of
a prokinetic drug, addition of rikkunshito (traditional Japa-
nese herbal medicine), and addition of histamine H2-recep-
tor antagonist are recommended for its treatment. If no
improvement is observed even after these treatments,
pathophysiological evaluation with esophageal impedance-
pH monitoring or esophageal manometry at an expert facility
for diseases of the esophagus is recommended.

Keywords Guideline - Gastroesophageal reflux disease
(GERD) - Reflux esophagitis - Non-erosive reflux disease -
Proton pump inhibitor - Algorithm - Heartburn - Japanese
traditional medicine - Prokinetic drug

Introduction

With global interest in gastroesophageal reflux disease
(GERD) increasing since the 1980s, efforts to formulate an
international consensus about GERD have been made. The
first international consensus about GERD was reached in
1988 at the Genval Workshop [1] and was reconstituted as
the Montreal Definition in 2006 [2]. In the United States,
the American College of Gastroenterology (ACG) assem-
bled the ACG Guidelines in 1995 [3] and revised them in
1999 [4] and 2005 [5]. In the Asian-Pacific region, the
Asian-Pacific Consensus was established in 2004 [6].
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Since GERD is a disease influenced by meals and obe-
sity, formulation of guidelines for the Japanese population
was necessary in consideration of differences in dietary
intake, dietary contents, and physique compared to Wes-
tern populations. As GERD was also reported to be
increasing in Japan, and more attention began to be
directed towards GERD, the Japanese Society of Gas-
troenterology (JSGE) decided to draft Evidence-based
Clinical Practice Guidelines for GERD in 2006. The first
edition of the Evidence-based Clinical Practice guidelines
for GERD, based on the evidence published from 1983 to
2007, was published in 2009. During the last 6 years, much
progress and many changes have occurred in the diagnosis
and treatment of GERD. Particularly, epidemiological data
and information concerning adverse drug reactions have
been accumulated, and a large number of papers have been
published. Also, due to increasing knowledge about Bar-
rett’s esophagus, differences between Japan and Western
countries have been clarified. While newly reported evi-
dence has been checked annually after the publication of
the guidelines, and supplementation in the form of annual
reviews has been made if there was evidence that delivered
a major impact on clinical activities, complete revision has
finally become necessary. Drafting of the present revised
edition was initiated to incorporate progress in GERD
research after the publication of the first edition based on
the evidence published between 1983 and June 2012.

It was decided that the present edition would be drafted
according to the GRADE (grading of recommendations
assessment, development, and evaluation) system [7],
which is becoming a new standard for the preparation of
guidelines. In the GRADE system, more importance is
attached to references in which evaluation items of greater
clinical significance are used. Also, in the assessment of
literature-based evidence, the evidence level is determined
by preparing a risk of bias table to evaluate not only the
research design but also research contents, such as the
validity of allocation, presence or absence of blinding,
number of lost cases, number of subjects, presence or
absence of various biases, consistency and magnitude of
the effect, and clinical significance. Moreover, it is clearly
stated that not only evidence but also the patient’s prefer-
ences, feasibility, adverse events, and cost should be taken
into consideration in the determination of the recommen-
dation grade. Thus, the GRADE system is considered to be
a fundamentally evidence-based, but also a flexible stan-
dard for the preparation of guidelines convenient for use in
clinical situations.

Concerning clinical questions (CQs), 53 CQs about six
items (epidemiology, pathophysiology, diagnosis, medical
treatment, surgical treatment, postoperative esophagitis,
and extraesophageal symptoms) were prepared in the first
edition, but, for the revised edition, proposals of CQs

@ Springer

concerning seven items, with the addition of Barrett’s
esophagus, were evaluated by the guideline writing com-
mittee. Those that are the same as the first edition, those
that needed modification, and those that should be deleted
were selected first, and those that should be newly added
were prepared. Attention was paid to prepare new CQs in
line with the principle of PICO (patients, intervention,
comparison, outcome). As a result, a total of 60 CQs
consisting of five concerning epidemiology, eight con-
cerning pathophysiology, 11 concerning diagnosis, nine
concerning medical treatment, seven concerning surgical
treatment, eight concerning postoperative esophagitis, six
concerning extraesophageal symptoms, and six concerning
Barrett’s esophagus were formulated. This addition of
seven CQs made the new edition more substantial. Of these
CQs, most of those related to Barrett’s esophagus were
newly prepared for this revision. While the pathophysiol-
ogy of postoperative esophagitis basically differs from that
of GERD, many of its symptomatologic and endoscopic
features are common with those of reflux esophagitis.
Therefore, postoperative esophagitis, which was mentioned
in the first edition of the guidelines of the JSGE, was
included in the revised edition. After the original draft of
CQs was determined by the guideline writing committee, it
was evaluated by the guideline assessment committee, and
modified by the guideline writing committee according to
the comments made by the guideline assessment
committee.

Thereafter, a systematic search of the literature was
performed, and new references not adopted in the first
edition were collected and evaluated. Concerning newly
prepared and revised CQs, the literature published between
1983 and June 2012 was collected. For CQs maintained
from the first edition, the literature that appeared between
2007 and June 2012 was searched. Concerning the litera-
ture collected, structured abstracts were prepared, risk of
bias tables were also prepared for papers including ran-
domized controlled trials, and they were used as references
for the determination of evidence levels. In the present
guidelines, some references published not in the search
period (before 1982 and after July 2012) were added as
necessary in the preparation of the Comments on the
Statements concerning the CQ.

Next, in consideration of not only such literature-based
evidence but also the patient’s preferences and feasibility, a
statement concerning each CQ was prepared. The evidence
level of all references related to the statement (overall
evidence) and recommendation grade were determined by
repeating anonymous voting after sufficient discussion
among the guideline writing committee members. Then,
the algorithms for the diagnosis and treatment of GERD
were prepared, explanatory notes of the statements were
drafted, and they were modified according to discussions
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by the guideline writing committee and checked by the
guideline assessment committee. Subsequently, after final
modifications were made by the guideline writing com-
mittee, public comments were invited from the members of
the JSGE on its website. On the basis of the contributed
public comments, part of the statements and comments
were modified, and the revised Evidence-based Clinical
Practice Guidelines for GERD were published in October
2015. All funding for guideline preparation was provided
by the JSGE.

Also, in Japan, vonoprazan, a new type of potassium
competitive acid blocker that can be used for initial as well
as maintenance therapy for reflux esophagitis, was clini-
cally applied. With accumulation of data and publication of
papers concerning the clinical use of vonoprazan, the
preparation of a supplement or early revision of the present
guidelines in mind will become necessary.

This paper is the English version of the Evidence-based
Clinical Practice Guidelines for GERD 2015. It presents
summaries of the items of the epidemiology, pathophysi-
ology, diagnosis, and Barrett’s esophagus and entire CQs,
statements, and comments concerning medical and surgical
treatment in the guidelines. By also presenting the algo-
rithms for the diagnosis and treatment of GERD, it aims to
disseminate the guidelines worldwide.

Definitions of terms used in the present guideline
GERD

GERD is a condition in which gastroesophageal reflux
(GER) causes either esophageal mucosal break, or annoy-
ing symptoms, or both. It is classified into “erosive
GERD” with esophageal mucosal break and “non-erosive
GERD” with symptoms alone.

GER

GER is classified into “acidic-GER” and ‘“non-acidic
(weakly acidic, alkaline) GER”.

Proton pump inhibitor (PPI)-resistant GERD

Defined as a condition in which (1) esophageal mucosal
break did not heal and/or (2) reflux symptoms considered
to be due to GERD are not sufficiently mitigated even after
oral administration of PPI at a standard dose for 8 weeks.

Postoperative esophagitis

Postoperative esophagitis includes esophagitis developed
after  gastrectomy (including total  gastrectomy),

esophagectomy, or anti-reflux operations for GERD but not
after anti-obesity surgery.

Barrett’s esophagus

Presently, the definition of Barrett’s esophagus is not
standardized in Japan or abroad (whether or not biopsy has
been performed, length of Barrett’s mucosa, judgment
about the esophagogastric junction), and standardization of
definition is necessary for the future. In the present
guidelines, the definition, “the esophagus with Barrett’s
mucosa (columnar epithelium that extends continuously
from the stomach to the esophagus regardless of the pres-
ence or absence of intestinal metaplasia)”, by the Japanese
Esophageal Society (The Japanese Classification of Eso-
phageal Cancer, 10th edn.) was applied.

Algorithms for the diagnosis and treatment
of GERD

Figure 1 shows algorithms for the diagnosis and treatment
of GERD. They are based on a consensus reached by the
members of the guideline writing committee and the
guideline assessment committee, taking into consideration
statements obtained using the GRADE method.

Diagnosis: When GERD is suspected, the patient is
clinically evaluated by a questionnaire and the PPI test. If
GERD is highly suspected, two types of algorithms are
proposed: (i) administration of standard-dose PPI, which is
the first-line treatment option of GERD, is started first
without endoscopy (therapy at clinics without endoscopy
equipment), (ii) endoscopy is performed first before PPI
therapy. If symptomatic resolution was obtained with PPI
before endoscopy, they are regarded as transient symptoms,
and treatment should be discontinued. If the symptoms per-
sist or are relapsed, endoscopy needs to be performed. When
PPI is started before endoscopy, erosive GERD and non-
erosive-GERD cannot be differentiated by the endoscopy
even if it is done afterward. Endoscopy before PPI is the only
way to diagnose erosive GERD or non-erosive GERD.

Initial treatment: We recommend standard-dose PPI
for 8 weeks as an initial treatment (Recommendation 1
(100 %), evidence level A). Additional treatments to PPI
including: lifestyle modifications, alginate or antacids for
temporal symptom relief (Recommendation 2 (100 %),
evidence level B), and the use of a prokinetic drug,
mosapride, and a traditional Japanese herbal medicine,
rikkunshito (Recommendation 2 (100 %), evidence level
C) are proposed.

Long-term strategy: As for a long-term strategy for
GERD patients who responded to the standard dose of PPI,
among the GERD patients who need long-term treatment,
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Fig. 1 Algorithm for diagnosis and treatment of gastroesophageal reflux disease (GERD). a Diagnosis of GERD, b initial treatment for GERD,
¢ long-term treatment strategy for GERD and therapeutic strategy for proton pump inhibitor (PPI)-resistant GERD

aggressive maintenance therapy using PPI (Recommenda-
tion 1 (100 %), evidence level B) is recommended for
patients with GERD, or surgery (Recommendation 2
(100 %), evidence level B) is proposed for those with
severe erosive GERD, but on-demand therapy or continu-
ous maintenance therapy is proposed for those with mild
erosive GERD (Recommendation 2 (100 %), evidence
level B) or PPI-responsive non-erosive GERD (Recom-
mendation 2 (92.3 %), evidence level B).

Therapeutic strategy for PPI-resistant GERD: For
those symptoms and/or mucosal breaks refractory to 8 weeks
of standard regiment of PPI, we recommend twice dosing of
the standard PPI regimen (Recommendation 1 (92.3 %),
evidence level: A). Also, changing the type of PPI, additional
administration of a prokinetic drug (mosapride), additional
administration of a traditional Japanese herbal medicine
(rikkunshito), and additional administration of a histamine
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H2-receptor antagonist (H2RA) before sleep are proposed
(Recommendation 2 (100 %), evidence level C).

If the condition persists after these treatments, evalua-
tion of pathophysiology by esophageal multi-channel
impedance and pH monitoring and/or esophageal
manometery are recommended to see the relationship
between symptoms and esophageal pathophysiology. If a
relationship between GER and symptoms has been estab-
lished, medical treatment by an expert or surgical treatment
is an alternative.

Summary of epidemiology
The prevalence of erosive GERD in Japanese was

approximately 10 % [8—10] in studies involving 1000 or
more subjects after 2008. Although only a small number of
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reports described the endoscopic severity of erosive
GERD, the frequency of severe erosive GERD (grade C or
D of Los Angeles (LA) classification) cases was reported to
be only 3 % [9], similar to that in previous reports, and the
prevalence of GERD has been reported to reach an about
two times higher level when heartburn symptoms are taken
into account in the diagnosis [11].

In a systematic review [12] of changes in the prevalence
of GERD in Japanese, the prevalence of GERD on endo-
scopy in outpatients was 1.6 % in the 1980s, but it started
to rise in the latter half of 1990 and reached 13.1 % in 2000
to 2010. The rate of health check-up examinees with
GERD symptoms was 10.3 % in the 1990s, but it increased
to 18.9 % in 2000-2010, suggesting that the prevalence of
GERD is increasing in Japanese.

Regarding factors related to the prevalence of GERD, a
significantly higher BMI in erosive GERD patients than in
control groups has been reported, but BMI was not asso-
ciated in non-erosive GERD [10, 13]. In addition, the
incidence of hiatal hernia in erosive GERD was high in
many reports [12, 13], and the odds ratio of hiatal hernia in
erosive GERD patients was significantly higher on multi-
variate analysis [10, 13], suggesting a close association
between erosive GERD and hiatal hernia.

Summary of pathophysiology

Esophageal mucosal break in erosive GERD was charac-
terized by excessive esophageal acid exposure and eso-
phageal acid exposure significantly increased according to
the severity of erosive GERD [14-16]. The main mecha-
nisms of day- [17] and night-time [18] acid-GER are
transient lower esophageal sphincter (LES) relaxation
(abrupt LES relaxation not accompanied by swallowing) in
both healthy subjects and reflux esophagitis patients. The
main mechanism of acidic-GER is transient LES relaxation
in healthy subjects [14, 17] and most mild erosive GERD
patients [14], whereas acid-GER due to low LES pressure
is also observed in severe erosive GERD patients [14, 17].

Primary peristalsis is important for acid clearance from
the esophagus and its impairment causes excessive eso-
phageal acid exposure. The presence of esophageal hiatal
hernia also increases acidic-GER due to low LES pressure
[19] and impairs esophageal acid clearance [20], inducing
excessive esophageal acid exposure.

Non-erosive GERD patients have some clinical char-
acteristics, such as more frequent in females, less compli-
cated by hiatal hernia, and lower patients’ body weight
compared to erosive GERD [21]. In the esophageal motor
function study, a defective triggering of secondary peri-
stalsis in non-erosive GERD patients is observed, com-
pared to that in healthy subjects [22]. Regarding studies on

GER, the esophageal impedance and pH monitoring con-
tributed to the elucidation of the pathophysiology of non-
erosive GERD, and it has been reported that not only acid-
GER but also non-acid-GER is associated with the devel-
opment of reflux symptoms [23], and proximal GER is
likely an important factor in symptomatic GER [24].

Esophageal perception, it has been reported that symp-
toms in response to acid and saline infusion into the
esophagus were severer in non-erosive GERD than erosive
GERD npatients [25, 26], and they were hypersensitive to
acid infusion into the proximal esophagus [27], indicating
the presence of esophageal hypersensitivity in non-erosive
GERD patients.

Associations between esophageal hypersensitivity,
increase in transient receptors potential vanilloid 1
(TRPV1) expression, and dilated intercellular space in non-
erosive GERD patients have been reported. Some non-
erosive GERD patients may have the pathophysiology of a
mild type of erosive GERD, however, there is a certain
group of non-erosive GERD patients with a heterogeneous
pathophysiology different from the mild type of erosive
GERD.

Summary of diagnosis

The typical symptoms of GERD are heartburn and regur-
gitation, but patients may not necessarily accurately
understand their symptoms [28]. Thus, in addition to asking
typical symptoms of GERD, a careful interview with dif-
ferent expressions may be helpful. GER may cause not
only typical symptoms but also extraesophageal symptoms
(chronic cough, bronchial asthma, discomfort of the
pharyngolarynx, pharyngalgia, and non-cardiac chest pain).
Since extraesophageal symptoms may be the only symp-
toms of GER, it is important to take them into considera-
tion when diagnosing GERD.

The LA classification is widely used to evaluate mucosal
break because it covers response to treatment, and corre-
lation with the risk of recurrence during PPI maintenance
therapy [16, 29, 30]. However, symptoms are not severe
despite severe reflux esophagitis being observed on endo-
scopy in some cases. Therefore, severity judgment based
on the symptoms alone should be carefully performed [31].

Other diagnostic methods of GERD include self-ad-
ministered questionnaires. The mean sensitivity and
specificity of the diagnosis of GERD made using them has
been reported to be approximately 70 %, and they are
useful to make the initial diagnosis of GERD and judge the
treatment effect [32, 33]. The PPI test is also useful to
diagnose GERD and extraesophageal symptoms. The sen-
sitivities for erosive GERD [34] and non-erosive GERD
[35] treated with a high dose of PPI were 74 and 66 %,
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respectively. In a meta-analysis of studies in which GERD
patients were diagnosed based on 24-h esophageal pH
monitoring [36], the sensitivity and specificity were 78 and
54 %, respectively, showing its usefulness to make the
initial diagnosis of GERD and judge the treatment effect.
However, the dose and duration of administration of PPI
for the PPI test have not been standardized.

As pathogenesis of PPI-resistant GERD, several factors
are proposed in addition to insufficient inhibition of gastric
acid secretion. Proposed factors are: non-acidic GER [23],
eosinophilic esophagitis, esophageal motility disorders
[37], functional heartburn, and psychological factors [38].
Esophageal impedance combined with pH monitoring
might be helpful for evaluating pathophysiology.

Summary of Barrett’s esophagus

The definition of Barrett’s esophagus has yet to be stan-
dardized internationally. The presence of specialized
intestinal metaplasia is considered an essential condition of
Barrett’s esophagus in Western countries except the United
Kingdom.

In Japan, the definition of Barrett’s esophagus by the
Japanese Esophageal Society (The Japanese Classification
of Esophageal Cancer, 10th edn) is well accepted: ‘Bar-
rett’s esophagus represents an esophagus in which Barrett’s
mucosa (columnar epithelium that continues from the
stomach to esophagus regardless of the presence or absence
of intestinal metaplasia) is present’. The reasons for the
absence of a standard definition of Barrett’s esophagus are
differences in the endoscopic diagnosis of the esophago-
gastric junction (EGJ) and the length of Barrett’s mucosa,
which is diagnosed as Barrett’s esophagus in Japan and
abroad, in addition to the presence or absence of special-
ized intestinal metaplasia on biopsy. In Japan, the landmark
of the EGJ in endoscopic diagnosis is the distal end of the
palisade vessels, whereas the endoscopic landmark for EGJ
in Western consensus is defined as the proximal margin of
the gastric fold in a minimally distended condition.

The national prevalence of Barrett’s esophagus in Japan
is not reported yet. The subjects for annual health check-
ups by employers or the local government show conflicting
data, especially for short-segment Barrett’s esophagus. The
mean prevalence of short-segment Barrett’s esopha-
gus, < 3 cm in length, is 17.9 % (1.2-59.0 %). This indi-
cates that each endoscopist may have a different diagnostic
definition in the measurement of the length. Mean preva-
lence of long-segment Barrett’s esophagus, 3 cm or more,
is 0.4 %, varying from 0.2 to 1.4 %.

In Western countries, the incidence of Barrett’s adeno-
carcinoma has been dramatically rising in the last 25 years,
climbing more than sixfold [39], and the proportion among
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all esophageal malignancies might exceeded 50 %, espe-
cially among male Caucasians. On the other hand, 95 % or
more of esophageal malignancies in Japan is reported to be
squamous cell carcinoma, and adenocarcinoma is still rare.
However, the number of adenocarcinomas of the esopha-
gus are gradually increasing in Japan. Endoscopic follow-
up of Barrett’s esophagus may also be useful based on
reports from Western countries, but the incidence of car-
cinogenesis is markedly lower than that in Western coun-
tries, and the accurate incidence is unclear. Therefore, at
present, the necessity of endoscopic follow-up for Japanese
Barrett’s esophagus patients is unclear.

Medical treatment

CQ: What are the purpose and endpoint of manage-
ment of GERD patients?

e The main purpose of long-term management of GERD
patients is to prevent complications, in addition to
control symptoms and to improve patients’ health-
related quality of life (HR-QOL). Prevention of acid
regurgitation improves QOL of GERD patients.

Comments:

(1) Symptoms of GERD and HR-QOL
Either by medical treatment or surgical treatment,
QOL of GERD patients improves after complete
control of GERD symptoms [40-42]. When GERD
symptoms disappear, QOL of GERD patients
improves to a level equal to or above that of healthy
subjects [4]. Manifestation of symptoms once or more
times a week seriously influences QOL of GERD
patients. Full disappearance of symptoms is important
to improve QOL [43]. As to medical treatment, PPIs
are more effective in improving QOL than H2RAs or
prokinetic drugs [44, 45]. Acid regurgitation during
night-time could induce sleep disturbance and non-
cardiac pain. Heartburn at night-time is one of the
most serious causes of QOL impairment [46]. When
night-time acid regurgitation is controlled by PPI
administration, patients’ HR-QOL is improved
through improved sleep disturbance and absence of
chest pain [47].

(2) GERD treatment and prevention of complications
The main goals of GERD treatment are to heal
mucosal break, relieve symptoms, maintain remis-
sion, improve HR-QOL, and prevent complications.
GERD patients with severe reflux esophagitis or
complications, such as peptic stricture, should be
treated and maintained by PPIs [48]. Complications
of GERD include anemia, bleeding, esophageal
stenosis, Barrett’s esophagus, and adenocarcinoma
[49]. Anemia, bleeding, and esophageal stenosis are
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serious complications of esophagitis caused by
esophageal erosion or ulcer. Effective and strong
acid suppression induces rapid healing of esophagitis
and protects from complications because the severity
of reflux esophagitis is correlated with the duration
of esophageal acid exposure [50]. Therefore, PPI
administration is required in GERD patients with
complications. The most serious complication of
GERD is adenocarcinoma. Adenocarcinoma is quite
rare among Japanese GERD patients, whereas the
incidence has doubled during the past 20 years and
has become more prevalent than squamous cell
carcinoma in Europe and the United States [49].
GERD increases the risk for esophageal adenocar-
cinoma. Among symptoms, the duration, severity
and frequency of heartburn are reported to be
independent risk factors for adenocarcinoma [49].
Patients complicated by severe heartburn for more
than 20 years have a relative risk of adenocarcinoma
43.5 times higher than that of patients with no
symptoms [51]. However, no report has indicated
that either medical or surgical treatment can restrain
the risk of adenocarcinoma in GERD patients
[49, 51].

CQ: Is lifestyle modification effective for the treatment
of GERD?

e Lifestyle modification along with PPI therapy is
effective because lifestyle factors cause acid GER.
However, there is little evidence that lifestyle modifi-
cation alone improves reflux symptoms.

Comment: Tobacco, chocolate, carbonated beverages,
alcohol, and fatty foods may reduce LES pressure and/or
prolong acid exposure duration [52]. Right lateral decubi-
tus or recumbent position also either reduce LES pressure
or prolong acid exposure time [52]. Clinical experience
shows that tobacco, alcohol, and recumbent position
exacerbate reflux symptoms [52]. Lifestyle intervention
studies have shown that left lateral decubitus raises LES
pressure, and that body weight reduction and head-of-bed
elevation reduce the duration of esophageal acid exposure
and improve reflux symptoms [52]. Lifestyle modification
alone does not improve symptoms satisfactorily, but those
who have lifestyle modification along with PPI therapy
may have a significant improvement in reflux symptoms
and HR-QOL [53].

CQ: Is an acid suppressant effective for the treatment
of GERD?

e A potent acid suppressant is recommended for the
treatment of GERD because of its efficacy.

Comment: The degree of esophageal mucosal injury of
erosive GERD patients depends on the duration of eso-
phageal acid exposure and pH of the refluxate [54].
Treatment with a more potent and more sustained acid
suppressant is associated with higher healing rates and
faster symptom relief [54-56]. PPIs are significantly more
effective than H2RAs [54-56]. However, there are still
unmet clinical needs. More prompt and full 24-h control of
gastric acid secretion might lead to more efficacious clin-
ical improvement.

PPIs are the most effective drugs in non-erosive GERD
treatment [57], but the symptomatic response rate for PPI
therapy in patients with non-erosive GERD has been
approximately 20 % lower than that in patients with ero-
sive GERD [58]. It is thought that various patient condi-
tions, such as heartburn by non-acid GER or functional
heartburn without GER, are present in non-erosive GERD
without mucosal break [59].

CQ: Are sodium alginate and antacid effective for the
treatment of GERD?

e Sodium alginate and antacid are effective for temporary
improvement of GERD symptoms, and we recommend
the use of these drugs for GERD patients.

Comment: The significant inhibition effect of sodium
alginate for GER has been demonstrated [60—62], and the
drug is effective for GERD symptoms [63-66]. However,
to achieve effective results, it is necessary to use the drug
more than four times a day. Thus, the drug is not suit-
able for severe cases [65]. Though the endoscopic healing
rate for erosive GERD by frequent dosing of antacid has
been reported to be no better than placebo [67, 68], the
relief rate for GERD symptoms is significantly better than
that of a placebo [63, 69]. Antacid is a neutralizer of acid
and is effective immediately. Even a large amount of
antacid does not maintain a neutralizing effect of more than
30 min, as continuously secreted gastric acid overweighs
its neutralizing effect [64]. Therefore, antacid alone for
patients with frequent symptoms and impaired HR-QOL is
unrealistic.

CQ: Are PPIs the first-line drugs in the treatment of
GERD?

e As the primary treatment of GERD, PPIs have a
superior effect on symptom resolution and mucosal
healing over other drugs and are cost-effective. PPIs are
recommended as the first-line drugs in the treatment of
GERD.

Comment: PPIs have a superior effect in terms of heartburn
symptom relief and mucosal healing over H2RAs and
prokinetic drugs for the primary treatment of erosive
GERD [55, 70, 71]. PPIs are more cost-effective for the

@ Springer



758

J Gastroenterol (2016) 51:751-767

treatment of GERD than H2RAs or step-up therapy starting
from H2RA [72, 73]. PPIs have a superior effect in terms
of heartburn symptom relief over H2RAs or alginate for the
treatment of GERD diagnosed by symptoms [66, 74]. PPIs
have a superior effect in terms of heartburn symptom relief
than H2RAs or prokinetic drugs for the treatment of non-
erosive GERD [75]. The addition of a prokinetic drug,
mosapride, to omeprazole is not more effective than
omeprazole alone for the treatment of non-erosive GERD
[76].

Among PPIs, the treatment efficacy is not different, and
the potential at the onset of GERD symptom relief during
the early days of treatment might not be different, but the
data are controversial [55, 77, 78]. Therapeutic efficacy of
8 weeks of PPI (lansoprazole and omeprazole) in severe
esophagitis is weaker than that in mild esophagitis [79].
Therapeutic efficacy of lansoprazole, and probably of
omeprazole, on mucosal healing of erosive GERD may be
influenced by patients’ CYP2C19 genotype [80, 81].

CQ: Are there any medications, such as prokinetic
drugs or traditional Japanese herbal medicines, which
are expected to have additional benefits with a PPI in
the treatment of GERD?

e There is no evidence which shows the efficacy of
prokinetic drugs or traditional Japanese herbal medi-
cine alone; however, some medications with a PPI are
reported to provide an additional benefit in the
improvement of GERD symptoms. Therefore, their
use with a PPI has been proposed.

Comment: There has been no report that has recommended
the use of prokinetic drugs or traditional Japanese herbal
medicine alone for the treatment of GERD [55]. The
standard dose of a PPI plus cisapride (withdrawn from
clinical use due to a cardiac adverse effect) is reported to
have no significant additional benefit in curing or relieving
symptoms of GERD [82]. A Japanese study showed the
possibility of an additional benefit of mosapride with a PPI
[76]. Combination therapy of rikkunshito, a traditional
Japanese herbal medicine, with the standard dose of a PPI
is reported to have an equivalent effect of a double dose of
a PPI in PPI-resistant GERD patients, showing a possible
additional benefit of rikkunshito [83]. Adding these proki-
netic drugs or traditional Japanese herbal medicines to a
PPI is of significance when a PPI alone does not have a
satisfactory effect.

CQ: What should be done if the effect of a PPI is
insufficient at the standard dose?

e To those who did not respond to standard PPI treatment
either in healing of mucosal break or intense symptoms,
a double dose of PPI twice a day is recommended.
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e To those who did not respond to standard PPI
treatment, there are options to switch to another PPI
or addition of prokinetic drug, mosapride, or a Japanese
herbal medicine, rikkunshito, or add on of H2RA before
bedtime.

Comment: Persistent and intense GERD symptoms despite
PPI therapy have a significant and negative impact on both
QOL and healthcare resource utilization [84]. A random-
ized clinical trial (RCT) from Japan revealed that rabepra-
zole at 20 mg and 10 mg twice dosing for 8 weeks is more
effective than 20 mg once dosing in resolution of persistent
symptoms and endoscopically confirmed healing in patients
with erosive GERD refractory to a standard PPI [84].
Addition of an H2RA before bedtime with a PPI is known to
reduce nocturnal acid breakthrough. This treatment is
effective for long-term control of refractory reflux
esophagitis [85]. In contrast, in a study using pH testing, this
impact rapidly disappeared in 1 week because of H2RA
tachyphylaxis [86]. There have been some open-label RCTs
for refractory GERD as described below. A study reported
that two different kinds of double-dose PPIs are equally
effective in patients refractory to a standard-dose PPI [87].
A study from Japan concluded that rikkunshito combined
with standard-dose PPI therapy is equally effective to a
double-dose PPI; however, in subgroup analysis between
erosive and non-erosive GERD, rikkunshito was more
efficacious in male non-erosive GERD than the other
groups [83]. Symptoms refractory to standard PPI may
improve with increasing the dose of PPI [88], switching to
other PPI [89], addition of mosapride [90], or baclofen [91].

RCT conducted in Japan with rebamipide to PPI
refractory NERD did not show superiority to placebo in
symptomatic resolution. Observational studies from Japan
showed symptomatic improvement with dosing increase of
PPI, and also mosapride added on standard PPI dosing
[92, 93].

For the evaluation of the origin of PPI refractory GERD
symptoms, pathophysiological investigation under suffi-
cient medication should be performed.

CQ: What is the long-term treatment strategy for
GERD? Should we use maintenance, intermittent, on-
demand, or step-down therapy?

e PPI maintenance therapy is the most efficient and cost-
effective. PPIs are recommended for maintenance
therapy for GERD (Recommendation 1 (100 %), evi-
dence level A)

e Affirmative PPI maintenance therapy is recommended
for severe erosive GERD (Recommendation 1 (100 %),
evidence level B)

e Some patients with mild erosive GERD are well
controlled by on-demand therapy with a PPIL. For
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long-term management, the dosage of PPI should be
minimized as much as possible with careful symptom
evaluation (Recommendation 2 (100 %), evidence
level B)

¢ On-demand therapy with a PPI for the long term is
proposed for patients with non-erosive GERD respond-
ing to a PPI as an initial therapy (Recommendation 2
(92.3 %), evidence level B)

e The view of patients on efficacy, safety, cost, prefer-
ence of medication and frequency should be taken in
consideration in long-term strategies (Recommendation
2 (100 %), evidence level C).

Comment: PPlIs are recommended for maintenance ther-
apy of GERD because PPI maintenance therapy is the
most cost-effective therapy both in symptomatic and
endoscopic improvement in GERD [94-97]. Among
GERD patients, affirmative PPI maintenance therapy is
mandatory to control patients with severe erosive GERD,
because it is liable to recur without such therapy [98, 99].
On the other hand, some patients with mild reflux
esophagitis and some patients with non-erosive GERD
responding to a PPI as an initial therapy are well con-
trolled by on-demand therapy with a PPI [100-104].
Therefore, the dose of PPI should be limited to as mini-
mal as required in the long-term management of GERD,
especially in the viewpoint of medical economics
[105-109]. Furthermore, consideration of the patient’s
view on treatment efficacy, safety, cost, preference of
medication, and frequency should be taken in long-term
strategies. Reports on patients’ satisfaction show that PPIs
are superior to other strategies both in initial and long-
term treatment [110, 111].

CQ: What are the potential risks of long-term acid
inhibition? What is the overall safety of long-term PPI
therapy?

e Maintenance treatment with PPIs is generally safe.
However, careful observation is mandatory in long-
term use. We propose that PPIs should be administered
at the lowest effective dose. (Recommendation 2
(84.6 %), evidence level C)

Comment: Concerns continue to be expressed about
potential adverse effects of PPI therapy due to its potent
acid suppressing effect, especially in long-term use.

(1) Gastric carcinoid tumors
A few cases in which carcinoid tumors were detected
after the initiation of PPI therapy have been reported
[112, 113]. However, causal association is unclear.
There is no evidence to support increased incidence
of carcinoid tumors in long-term PPI therapy
[114, 115].

(2) Gastric cancer
In the presence of H. pylori, PPIs will enhance the
development of corpus-predominant gastritis and
possibly accelerate development of atrophic gastritis.
Eradication of H. pylori induces regression of gastritis
and possibly of atrophy without stopping PPIs
[116, 117]. However, there is no evidence of an
increased incidence of gastric cancer related to PPI
use either with or without H. pylori [118, 119].
Whether H. pylori infection should be screened for
before starting PPI therapy remains controversial.

(3) Colorectal cancer
Hypergastrinemia may increase the risk of colorectal
cancer. However, case—control studies have not
identified an increased risk with PPI use [120, 121].

(4) Enteric infection
A systematic review [122] showed that PPI use is
associated with an increased risk of bacterial entero-
colitis (pooled OR = 3.33; 95 % CI = 1.84-6.02).
Another systematic review [123] demonstrated that
PPI use is associated with an increased risk of
Clostridium difficile infection (pooled OR = 2.15;
95 % CI, 1.81-2.55). Although the absolute risks
appear to be small, PPIs should be used with care in
patients with risks.

(5) Community-acquired pneumonia
A systematic review [124] showed that current PPI
use is associated with an increased risk of commu-
nity-acquired pneumonia (CAP) (pooled OR = 1.39;
95 % CI = 1.09-1.76). Short duration of use is
associated with an increased risk (pooled
OR = 1.65; 95 % CI = 1.25-2.19), whereas chronic
use is not (pooled OR = 1.10; 95 % CI = 1.00-1.21).
Association of PPI use and CAP may have been
confounded by the presence of GERD as a reason for
PPI therapy.

(6) Calcium and bone fracture
A systematic review [125] showed that PPI use is
associated with an increased risk of hip fracture
(pooled OR = 1.25; 95 % CI = 1.14-1.72) and spine
fracture (pooled OR = 1.50; 95 % CI = 1.32-1.72).
With regard to hip fracture, short duration of use
(<1 year) is associated with a significantly increased
risk (pooled OR = 1.24; 95 % CI = 1.19-1.28),
whereas long-term use (3-10 years) is not (pooled
OR = 1.30; 95 % CI = 0.98-1.70). PPI therapy may
increase the risk slightly. The risk of osteoporosis and
hip fracture is substantial in elderly patients irrespec-
tive of PPI use.

(7) Microscopic colitis
Microscopic  colitis (MC) [collagenous colitis
(CO)/lymphocytic colitis (LC)] causes diarrhea.
Cases of CC related to the use of lansoprazole have
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been increasingly reported, especially in Japan
[126-128]. In CC patients in Japan, 51.1-69.8 %
[126, 127] are reported to take lansoprazole with
some reason, and discontinuation of lansoprazole
resolved the CC in 90.4 % of patients [126]. A case—
control study [129] showed that PPI use is associated
with an increased risk for MC. When seeing an
intractable diarrhea patient under PPI medication,
especially lansoprazole, MC (CC/LC) should be
considered as a differential diagnosis. Discontinua-
tion or a switch to another PPI may resolve the MC
symptoms.
(8) Concomitant use with clopidogrel
The competition of clopidogrel with a PPI at
CYP2C19 may reduce the biological activity of
clopidogrel. Early retrospective studies showed con-
flicting results, with some studies suggesting an
increased risk of cardiovascular events and others
showing a lack of effect. However, prospective
studies [130, 131] and RCTs [132—-134] have not
identified an increased risk with PPI use. A systematic
review [135] indicated that the data from RCTSs do not
support an adverse effect, and that confounding
factors may explain the differences in results between
observational studies.
(9) Other potential risks

There have been case reports regarding the deficiency
of vitamin Bj,, iron, or magnesium associated with
PPI use [136]. However, true incidences and causal
associations are unclear. Several studies have sug-
gested the development of gastric fundic gland polyp
during PPI therapy [137, 138]. However, a causal
relationship is unclear, and the clinical significance
appears to be limited.

The benefits of PPI treatment seem to outweigh the
above-mentioned potential risks in the large majority
of patients if PPI use is based on appropriate
indications. The clinical risk/benefit should be eval-
uated for each patient, and PPIs should be used at the
lowest effective dose.

Anti-reflux surgery
CQ: Who should have anti-reflux surgery?

e Anti-reflux surgery is recommended for PPI-resistant
GERD patients (Recommendation 2 (100 %), evidence
level B)

e Anti-reflux surgery is proposed for erosive GERD
patients on long-term PPI treatment (Recommendation
2 (100 %), evidence level C)

Comment: Anti-reflux surgery may be indicated to GERD
patients who are refractory to medication with lifestyle
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modification. Many reports discussed the indication of anti-
reflux surgery to PPI-refractory GERD [139, 140].

e A majority of the papers show the superiority of anti-
reflux superiority over PPI treatment, while some report
conflicting results, suggesting publication bias on this
topic. We need more intensive surveys.

Although PPI is effective for many GERD patients, long-
term treatment is necessary for most patients. Recent studies
compared therapeutic efficacies between long-term PPI
medication and laparoscopic anti-reflux surgery, leading to
the conclusion of the superiority of surgical approaches in
the majority of cases [141, 142]. Recent studies also seek
risk factors for the post-operative recurrence of GERD
[143, 144]. The majority of papers show the superiority of
anti-reflux surgery over PPI treatment, while some report
conflicting results, suggesting publication bias on this topic
[145]. We need a more intensive survey.

CQ: Is the long-term outcome of antireflux surgery
better than that of PPI treatment?

e Laparoscopic fundoplication for erosive GERD signif-
icantly improves QOL scores and symptoms for at least
1 year more than PPI treatment (Recommendation NA,
evidence level B)

Comment: In Western countries, there have been many
clinical trials that compared treatment effects between
medication and laparoscopic surgery [146]. In a systematic
review, laparoscopic fundoplication significantly improved
QOL scores and symptoms for at least 1 year [147].
Moreover, airway symptoms and sleeping difficulties
associated with GERD symptoms [148], acid reflux in
esophageal impedance-pH monitoring [149, 150], intestinal
metaplasia in Barrett’s esophagus on endoscopy [149], and
bile reflux [150] were also significantly improved by
laparoscopic fundoplication compared to medication.

CQ: Is the cost-effectiveness of surgical treatment bet-
ter than that of PPI treatment?

e The cost-effectiveness of surgical treatment is some-
times better than that of medical therapy. Because
outcomes depend heavily on the method of investiga-
tion, the medical insurance system, and drug costs, this
issue is now controversial (Recommendation NA,
evidence level B)

Comment: In Western countries, comparative studies on
the cost-effectiveness of both treatments have been per-
formed [151], but it has not been sufficiently investigated
in Japan [152]. In an RCT comparing laparoscopic fun-
doplication and PPI treatment [152], it was suggested that
the cost-effectiveness of laparoscopic surgery for GERD
with long-term medication is better than that of medical
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therapy. Nevertheless, outcomes of comparative studies on
cost-effectiveness depend on the method of investigation,
the medical insurance system, and drug costs. This issue is
now controversial.

CQ: Is the outcome of antireflux surgery influenced by
surgeons’ experience and skill?

e The outcome of antireflux surgery is sometimes influ-
enced by surgical experience and skill (Recommenda-
tion NA, evidence level C)

Comment: Anti-reflux surgery requires knowledge and
trained skills. However, skill levels vary from surgeon to
surgeon. A direct study has not been conducted on this
topic. The recent introduction of endoscopic surgery, in
which views of the surgical field can be shared and
recorded, has made surgical procedures reproducible and
various technical assessments possible. Regarding antire-
flux surgery in particular, reports discussing the results of
the acquisition of skills from the viewpoint of a learning
curve have also appeared. However, there have not been
any reports with a high evidence level. One paper reported
that the clinical outcome of antireflux surgery is influenced
by the learning curve [153], and other reports have found
no significant differences [154-157].

CQ: Is laparoscopic fundoplication useful compared
with open fundoplication?

e Laparoscopic fundoplication is more useful than open
fundoplication, and is recommended (Recommendation
1 (100 %), evidence level A)

Comment: Most recent anti-reflux surgeries have been
performed laparoscopically, although the open approach
was more prevalent previously. Laparoscopic fundoplica-
tion has been shown not only to reduce postoperative pain,
shorten the hospital stay, promote early return to normal
life, and reduce the overall cost, but also to enable sharing
of views of the surgical field and improves safety
[158-162]. There have been no randomized clinical trials
in Japan, but the findings of Western countries are gener-
ally applicable to Japan.

CQ: Is Nissen fundoplication superior to Toupet fun-
doplication as an antireflux surgery?

e Nissen fundoplication, full circumferential, is better for
prevention of GER, while Toupet fundoplication, 3/4
circumferential, is better in avoiding the early postop-
erative complications of dysphagia and bloating. The
early clinical outcome of Toupet fundoplication is
superior to that of Nissen fundoplication, but longer
follow-up data are needed to confirm its long-term
outcome (Recommendation NA, evidence level A)

Comment: The goal for anti-reflux surgery is to achieve
secure antireflux effects and minimize complications such
as dysphagia and bloating. Two meta-analysis showed no
significant difference between two procedures in terms of
anti-reflux effect, but less postoperative dysphagia and
bloating with Toupet fundoplication compared to Nissen
fundoplication [163, 164]. In addition, there are no sig-
nificant differences in long-term outcome over 5 years
between these procedures [165]. Laparoscopic Toupet
fundoplication is proposed as a standard procedure for
antireflux surgery.

CQ: Is endoscopic treatment effective for GERD?

e Various methods of endoscopic treatment for GERD
have been proposed. Most of them have been shown to
be safe and effective. Although the long-term outcome
is still unclear, short-term effectiveness was confirmed
(Recommendation NA, evidence level B)

Comment: Endoscopic treatments for GERD have been
actively performed in Western countries since 2003. They
are classified into three categories. The first is a method to
generate plication on cardia [166-170]. The second
involves alteration of muscle layer on LES [171], and the
third involves insertion of foreign bodies into LES
[172, 173]. The short-term effectiveness of most of these
techniques has been confirmed, but the long-term outcome
is still unclear. Long-term follow-up for these techniques
and development of novel methods which are safe and
effective are necessary.
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Appendix

Members of the Guidelines Committee who created and
evaluated the JSGE ‘‘Evidence-based clinical practice
guidelines for gastroesophageal reflux disease’’ are listed
below.

Executive Committee

Chair: Yoshikazu Kinoshita (Department of Gastroen-
terology and Hepatology, Shimane University School of
Medicine)

Vice-Chair: Katsuhiko Iwakiri (Department of Gas-
troenterology, Nippon Medical School Graduate School of
Medicine)

Members: Kiyoshi Ashida (Department of Gastroen-
terology and Hepatology, Rakuwakai Otowa Hospital),
Ryuichi Iwakiri (Department of Internal Medicine &
Gastrointestinal Endoscopy, Saga Medical School),
Tadayuki Oshima (Division of Gastroenterology, Depart-
ment of Internal Medicine, Hyogo College of Medicine),
Shuichi Ohara (Department of Gastroenterology, Tohoku
Rosai Hospital), Soji Ozawa (Department of Gastroen-
terological Surgery, Tokai University School of Medicine),
Hideyuki Kashiwagi (Department of Surgery, Fuji City
General Hospital), Osamu Kawamura (Department of
Endoscopy and Endoscopic Surgery, Gunma University
Hospital), Akihito Nagahara (Department of Gastroen-
terology and Hepatology, Juntendo University Shizuoka
Hospital), Yasuki Habu (Department of Gastroenterology,
Saiseikai Noe Hospital), Yasuhiro Fujiwara (Department of
Gastroenterology, Osaka City University Graduate School
of Medicine), Noriaki Manabe (Division of Endoscopy and
Ultrasonography, Department of Clinical Pathology and
Laboratory Medicine, Kawasaki Medical School)

Evaluation Committee
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geal and General Surgery, Tokyo Medical and Dental
University), Motoyasu Kusano (Department of Endoscopy
and Endoscopic Surgery, Gunma University Hospital), Ken
Haruma (Department of General Internal Medicine 2,
Kawasaki Hospital, Kawasaki Medical School), Kazuhide
Higuchi (2nd Department of Internal Medicine, Osaka
Medical College), Kazuma Fujimoto (Department of
Internal Mediceine and Gastrointestinal Endoscopy, Saga
Medical School), Yoshio Hoshihara (Department of Gas-
troenterology, Nippon Medical School Graduate School of
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terology, Department of Internal Medicine, Hyogo College
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