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Functional dyspepsia (FD) is a chronic upper gastrointestinal (GI) symptom complex that routine diagnostic work-up, such as 
endoscopy, blood laboratory analysis, or radiological examination, fails to identify a cause. It is highly prevalent in the World 
population, and its response to the various available therapeutic strategies is only modest because of the heterogenous nature of 
its pathogenesis. Therefore, FD represents a heavy medical burden for healthcare systems. We constituted a guideline development 
committee to review the existing guidelines on the management of functional dyspepsia. This committee drafted statements and 
conducted a systematic review and meta-analysis of various studies, guidelines, and randomized control trials. External review was 
also conducted by selected experts. These clinical practice guidelines for FD were developed based on evidence recently accumulated 
with the revised version of FD guidelines released in 2011 by the Korean Society of Neurogastroenterology and Motility. These 
guidelines apply to adults with chronic symptoms of FD and include the diagnostic role of endoscopy, Helicobacter pylori screening, 
and systematic review and meta-analyses of the various treatment options for FD (proton pump inhibitors, H. pylori eradication, and 
tricyclic antidepressants), especially according to the FD subtype. The purpose of these new guidelines is to aid the understanding, 
diagnosis, and treatment of FD, and the targets of the guidelines are clinicians, healthcare workers at the forefront of patient care, 
patients, and medical students. The guidelines will continue to be revised and updated periodically.
(J Neurogastroenterol Motil 2020;26:29-50)

Key Words
Dyspepsia; Endoscopy; Evidence-based medicine; Guideline; Proton pump inhibitors

http://crossmark.crossref.org/dialog/?doi=10.5056/jnm19209&domain=pdf&date_stamp=2020-01-08


30

Jung Hwan Oh, et al

Journal of Neurogastroenterology and Motility 30

Introduction  

Functional dyspepsia (FD) is a chronic and recurrent mani-
festation of gastrointestinal (GI) symptoms in the absence of an or-
ganic disease such as peptic ulcer, GI malignancy, gastroesophageal 
reflux disease, or pancreatitis. Symptoms of FD include epigastric 
pain, epigastric burning, postprandial fullness, and postprandial 
satiation. FD is considered a heterogenous condition. According 
to the Rome III criteria revised in 2006, FD was divided into 2 
subtypes, namely, epigastric pain syndrome (EPS) and postprandial 
distress syndrome (PDS),1 and these definition was also adopted by 
the Rome IV criteria.2 Two subtypes of FD were expected to have 
different pathophysiologies and drug responses. Since the revision 
of Rome III, many studies have been conducted on this basis, and 
more research on subtypes of FD has been conducted. The patho-
physiology of FD is also heterogenous, and different underlying 
mechanisms contribute to diverse patterns of symptoms. Impaired 
gastric accommodation to a meal, delayed gastric emptying, and vis-
ceral hypersensitivity are involved in both EPS and PDS, and some 
patients have an overlap of both subtypes.2 Although the Kyoto 
consensus3 suggested Helicobacter pylori eradication as a primary 
treatment for dyspepsia, accepting this consensus in Korea will re-
quire careful consideration because H. pylori prevalence in Korea is 
higher than 50% in adults4 with high resistance rate of antibiotics,5 
and the efficacy of H. pylori eradication therapy for FD symptom 
resolution is modest.

In 2005, the Korean Society of Neurogastroenterology and 
Motility (KSNM) published evidence-based guidelines for the 
diagnosis and treatment of FD.6 In 2011, the guidelines were re-
vised through a systematic review that focused on the treatment of 
FD and have been used in the clinical field.7 We introduced the 
new guidelines for diagnosis and treatment. This included a sys-
tematic review of the diagnosis and treatment and meta-analysis, 
which were performed with regard to FD treatment options such as 
proton pump inhibitors (PPIs), H. pylori eradication, and tricyclic 
antidepressants (TCAs). These guidelines will be helpful for un-
derstanding and treatment of FD.

Revision Process  

Guideline Development Committee
The steering committee of the KSNM in 2017 undertook the 

revision of the guidelines. The Working Group for Guidelines De-

velopment was formed from 2 of the 12 committees of the KSNM 
(ie, the FD Research Group and the Clinical Practice Guideline 
Group). The FD Research Group consisted of 1 institute board 
member (J.G.K.), 1 staff member (J.H.O.), and 6 general mem-
bers (C.M.S., J.K.P., K.B.B., J.Y.L, K.J., and C.H.T.). The Clini-
cal Practice Guideline Group consisted of 1 institute board member 
(H.K.J.), 1 staff member (K.H.S.), and 6 general members (J.E.S., 
J.S.K, S.J.K, M.K.B., H.C.I., and S.E.K.). The chairman of 
the Clinical Practice Guideline Group (H.K.J.) supervised and 
monitored the development process, while a methodologist expert 
in formulation of guidelines (E.S.S.) conducted the workshop on 
systematic review and meta-analysis. 

Guideline Development Process

Principles of drafting statements

The population, intervention, comparator, outcome, and 
healthcare setting principles were used as the basis of the state-
ments. Current guidelines consist of 2 main topics: diagnosis and 
treatment of FD. These guidelines were developed by the de novo 
method that conducted systematic review and meta-analysis for acid 
suppressants (including PPIs and histamine receptor 2 antagonists 
[H2RA]), H. pylori eradication, and TCAs in the management of 
FD. Subgroup analysis was also performed for the subtypes of FD. 
Recommendations that were made in previous guidelines but were 
not supported by medical evidence were revised in English by rein-
forcing the recent literature.

Systematic review

Electronic databases, including MEDLINE, Embase, Web 
of Science, Cochrane Library, and KoreaMed, were searched for 
relevant literature. Data extraction tables for the main topics (acid 
suppressants, H. pylori) are provided in the supplementary Table 
(Supplementary Tables 1 and 2). In the review of antisecretory 
agents, the search keywords were dyspepsia-related index works 
(Dyspepsia*; Dyspepsie*; Dyspeptic; Indigestion*; Upset stomach; 
Stomach upset; Apepsy; Apepsia) AND (Proton pump Inhibitor*; 
Inhibitors, proton pump; Antagonists, histamine H2; Antihistamin-
ics, H2; Blockaders, H2 receptor; Blockaders, histamine H2 recep-
tor; Blockers, histamine H2; H2 antagonists, histamine; H2 antihis-
tamin*; H2 blockers, histamine; H2 receptor blockader*; H2RA; 
Histamine 2 antagonist*; Histamine H2 antagonist*; Histamine 
H2 blocker*; Histamine H2 receptor antagonist*; Histamine H2 
receptor blockader*; Receptor antagonists, histamine H2; Receptor 
blockaders, H2). In the review of H. pylori, the search key words 
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were as follows: (Helicobacter Pylori, H. Pylori, Campylobacter 
Pylori, Helicobacter Infect*, Infect* Helicobacter, Eradicat*, 
Eradicant*, Eliminat*, Anti Bacterial*, Antibacterial*, Bacteriocid*, 
Anti-Helicobacter Pylori, Anti-Campylobacter Pylori, Anti-Ulcer 
Agent*). In the review of TCAs, the search key words were as fol-
lows: Antidepressive agents, Serotonin uptake inhibitors, Sulpiride, 
Mianserin, Desipramine, Imipramine, Trimipramine, Doxepin, 
Dothiepin, Notriptyline, Amitriptyline, Paroxetine, Sertraline, 
Fluoxetine, Citalopram, Venlafaxine, Duloxetine, Ecitalopram, 
Levosulpiride, Mirtazapine, Tricyclic, Desimipramine, Buspirone, 
Tandospirone). The full literature search strategy is provided as 
supplementary. The inclusion criteria were: adult (over 19 years of 
age), literature from 2005 to the present, literature written in Eng-
lish or Korean, and randomized controlled studies. The exclusion 
criteria were: outcome of interest not reported; narrative review, 
editorial, guidelines, or not randomized trial; and studies conducted 
in healthy volunteers. We critically appraised the quality of selected 
studies using risk of bias tools. We used the Cochrane Risk of 
bias for randomized controlled trials (RCTs).8 Researchers inde-
pendently assessed the studies and disagreement were resolved by 
discussions and 3rd member of opinion (Supplementary Fig. 1-8). 

We also conducted a literature search on the patients’ preferences. 
Results of symptom survey of FD patients via computer-assisted 
personal interview, which results in drug use in FD patients, were 
in order of “epigastric pain,” “acid reflux/indigestion,” and “time to 
onset of action.”9

Level of evidence and grade of recommendation 

This revision defines 4 levels of evidence and evaluates the 
level of evidence for each statement based on the modified Grading 
of Recommendations Assessment, Development, and Evaluation 
(GRADE) (Table 1).10 Grading of recommendation also modified 
GRADE methodology as 5 levels including; strong for, weak for, 
weak against, strong against, and no recommendation (Table 2).10 
We considered evidence level, clinical applicability, benefit and harm 
as recommendation factors. The Committee reviewed the draft of 
the working group then discussed for consensus.

Expert consensus by Delphi agreement process

To adopt the core recommendations of the guidelines, the Del-
phi technique, which is a panel of experts on FD, was used. The 
panel was selected by former or current members of the KSNM 

Table 1. Level of Evidence

Class Explanation

High At least one RCT or SR/meta-analysis with no concern of study quality 
Moderate At least one RCT or SR/meta-analysis with minor concern of study quality or

At least one cohort/case-control/diagnostic test design study with no concern of study quality 
Low At least one cohort/case-control/diagnostic test study with minor concern of study quality or 

At least one single arm before-after study, cross-sectional study with no concern of study quality 
Very low At least one cohort/case-control/diagnostic test design study with serious concern of study quality or 

At least one single arm before-after study, cross-sectional study with minor/severe concern of study quality

RCT, randomized controlled trials; SR, systemic review.

Table 2. Grading of Recommendations

Grade classification Explanation

Strong for The benefit of intervention is greater than harm with high or moderate level of evidence, which can be strongly recom-
mended in most clinical practice

Weak for The benefit and harm of intervention may vary depending on the clinical situation or patient/social value. It is recom-
mended conditionally according to the clinical situation.

Weak against The benefit and harm of intervention may vary depending on the clinical situation or patient/social value. Intervention 
may not be recommended in clinical practice

Strong against The harm of intervention is greater than the benefit with high or moderate level of evidence, intervention should not rec-
ommended in clinical practice

No recommendation It is not possible to determine the recommendation direction owing to a lack of evidence or discrepancy of result. Thus 
further evidence is needed.
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Steering Committee and the faculty of gastroenterology depart-
ments of university hospitals. The first Delphi round was conducted 
on the 9 newly updated recommendations, including 2 diagnostic 
methods (endoscopy and H. pylori screening) and 7 treatment 
modalities (including PPIs, prokinetics, eradication of H. pylori 
infection, antipsychotics, gastromucosal protective agents, and si-
methicone). The definition of agreement or other methods are the 
same as the previous guidance development method.11 A total of 27 
doctors participated in the first round of Delphi consensus. Specific 
methods, such as the criteria for consent, were the same as for the 
previous guidelines. Out of a total of 14 statements, we voted on 9 
covering recent research, of which, 2 statements about gastromuco-
sal protective agents and simethicone were not accepted, while the 
other 7 were. 

Internal and external reviews 

Guideline development committee members conducted inter-
nal reviews through online and offline meetings. KSNM executives 
completed internal review by creating additional amendments. The 
Korean Society of Internal Medicine recommended members who 
acted as external judges (S.C.C. and M.I.P). According to the ex-
ternal review, the definition of FD and the change in terminology 
were pointed out and modified. In addition, an explanation on the 
difference between the international trend including the Kyoto con-
sensus and Korean guidelines was added.

Dissemination of the guidelines and revision plans 

The developed guidelines will be listed in the “Clinical practice 
guidelines” on the official website of the Korean Society of Gas-
troenterology. In addition, these latest guidelines will be presented 
at medical symposia, conferences, and hospitals. Amendment to 
these new guidelines is scheduled to be made in about 5 years if the 
data are accumulated. The relevant committee of KSNM will be 
responsible for the revision. 

Editorial independence

These guidelines were developed independently by KSNM 
without external funding, and KSNM did not have any specific 
impact on the development process of working teams. No other 
organization or individual influenced the content of the guidelines. 
No member of the working team has a conflict of interest, which 
has been documented.

Definition of Dyspepsia  

Dyspepsia is defined as any symptom that refers to the upper 
GI tract, and it is one of the most common GI symptom. FD is 
defined by the Rome IV criteria as a syndrome with one or more of 
the following symptoms present over the past 3 months, with at least 
6 months of onset: bothersome postprandial fullness, early satiation, 
epigastric pain, and epigastric burning, with no evidence of struc-
tural disease, as seen in upper endoscopy that is likely to explain the 
symptoms.2 The Rome criteria have the advantage of selecting the 
more homogenous subset from various dyspeptic patients in actual 
clinical practice. In the National Institute for Health and Care Ex-
cellence guidelines and American College of Gastroenterologists 
& Canadian Association of Gastroenterologists clinical guidelines 
on dyspepsia management, dyspepsia is defined as predominant 
epigastric pain lasting at least 1 month and associated with any other 
upper GI symptom such as epigastric fullness, nausea, vomiting, or 
heartburn.12,13 These guidelines are intended to be used in clinical 
practice and are intended to target a wide range of dyspeptic pa-
tients beyond those that meet the definition of FD by Rome criteria. 
Thus, in the presently proposed guideline, dyspepsia is defined as 
pain or discomfort in the upper abdomen, postprandial fullness, 
early satiation, bloating, nausea, or vomiting that has lasted more 
than 1 month. 

Refractory FD refers to FD that has continuous symptoms 
for at least 8 weeks and has been unresponsive to at least 2 medical 
treatments.14 The guidelines for FD in the Asia-Pacific region and 
the United States of America (USA) recommend changing to a 
different drug if adequate therapeutic efficacy has not been achieved 
after 4 weeks of treatment.15,16 Recent Japanese guideline for dys-
pepsia suggested that refractory FD is one that did not respond to 
initial treatment with acid suppressants and prokinetics, and second 
step of treatment with traditional medicine, anxiolytics or antide-
pressants, and H. pylori eradication.14 Before diagnosing refractory 
FD, other organic diseases, including pancreatic diseases, gall blad-
der dysfunction or other biliary diseases, should be also excluded.

Diagnosis of Functional Dyspepsia  

Esophagogastroduodenoscopy 

Statement 1: Prompt upper GI endoscopy is recommended in 
dyspeptic patients aged 40 years or older to exclude organic disor-
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der, including upper gastrointestinal malignancy.
Grade of recommendation: strong
Level of evidence: low
Experts’ opinions: completely agree, 70.4%; mostly agree, 

29.6%; partially agree, 0.0%; mostly disagree, 0.0%; completely 
disagree, 0.0%; and not sure, 0.0%.

Several studies have shown no significant differences in con-
trolling dyspeptic symptoms between “H. pylori test and treat ap-
proach” and performing early upper GI endoscopy in patients with 
dyspepsia, and the former option is more cost-effective.17-19 Studies 
comparing empiric acid suppression therapy with early endoscopy 
also showed similar outcomes.20,21 However, most of these stud-
ies were conducted in Western countries. In Asia, the incidence of 
gastric cancer is very high, and the age of onset is younger than in 
Western countries. A retrospective study of 14 101 patients who 
have had endoscopy for dyspepsia in China reported that 13 cases 
(72.2%) among 18 gastric cancers were missed when the H. pylori 
test and treat strategy was applied in dyspeptic patients under 45 
years of age and without alarm symptoms (such as weight loss, 
dysphagia, GI bleeding, iron deficiency anemia, abdominal mass 
or persistent vomiting).22 A prospective Taiwan study of 17 894 
patients who had upper endoscopy because of uninvestigated dys-
pepsia reported that 5.3% (12/225) of the gastric cancer patients 
discovered were less than 45 years of age and did not have alarm 
symptoms. The study thus recommended that age of 40 might be 
an optimal age threshold for screening endoscopy for uninvestigated 
dyspepsia.23

The incidence of gastric cancer in Korea is the highest in the 
world. In the 2008 Korea Central Cancer Registry, the age-specific 
gastric cancer incidence per 100 000 persons were 16.7 males and 
16.4 females within the ages of 34-39 years, and 36.3 males and 
28.8 females within the ages of 40-44 years.24 The age-adjusted 
incidence rates per 100 000 person-year from 1999 to 2010 were 
7.40 males and 8.33 females within the ages of 20-39 years, and 
these increased up to 73.11 males and 35.13 females within the ages 
of 40-54 years.25 Data from GLOBOCAN 2012, produced by the 
International Agency for Research on Cancer (IARC), showed that 
the age-standardized incidence rates per 100 000 for gastric cancer 
in Korea were 5.7 within the ages of 15-39 years, and it increased to 
30 within the ages of 40-44 years. There is no study to evaluate the 
incidence of gastric cancer by age in patients with dyspepsia in Ko-
rea. There was no gastric cancer among the 308 patients under 40 
years old in a study done to determine the usefulness of H. pylori 
test before endoscopy in 615 Korean patients with dyspepsia.26

A systematic review with meta-analysis was recently done to 

evaluate the appropriateness of prompt endoscopy as an initial 
strategy for uninvestigated dyspepsia in Asia, giving the high 
prevalence of H. pylori infection and malignancy. Gastric cancer 
patients younger than 45 years and 35 years were 17.8% and 3.0%, 
respectively, among cancer patients. The review thus concluded that 
the optimal age threshold for endoscopy screening in patients with 
uninvestigated dyspepsia in Asia might be 35 years.23 According 
to annual report of cancer statistics in Korea in 2014, the percent-
age of gastric cancer was 1.2% (353) for cancer patients aged < 
35 years, 3.1% (932) for those aged < 40 years, and 7.5% (2-230) 
for those < 45 years among the 29 854 patients with gastric cancer. 
Therefore, because of the high probability of gastric malignancy 
in patients with dyspepsia and over 40 years of age, we suggest 
that early upper GI endoscopy should be performed in patients 
with dyspepsia who are aged 40 or over in order to exclude organic 
causes, including gastric cancer. 

Diagnosis of Helicobacter pylori 

Statement 2: Test for H. pylori infection is recommended in 
dyspeptic patients who are not responding to acid suppressants or 
prokinetics.

Grade of recommendation: weak
Level of evidence: very low
Multiple factors may be associated with the pathophysiology 

of FD. These factors can include impaired gastric accommodation, 
delayed gastric emptying, hypersensitivity, social factors, H. pylori 
infection, gastric acid secretion, genetic factors, psychological fac-
tors, history of infectious colitis, lifestyle, and morphology of the 
stomach.27 The role of H. pylori infection in FD has not been fully 
identified. It has been speculated that H. pylori infection causes 
inflammation of the gastric mucosa, and is associated with specific 
disturbances of gastric secretory or motor function, which, in turn, 
may contribute to dyspeptic symptoms.28 Approximately 50.0% 
of FD patients also have gastritis associated with H. pylori. As H. 
pylori infection has been found to be related with GI diseases, many 
investigators have tried to treat FD by eradication of the infection. 
A systematic review concluded that there was a small but statisti-
cally significant benefit of treating H. pylori infection in patients 
with FD.29 In 17 RCTs comprising over 3500 patients, the relative 
risk (RR) reduction seen with treatment of H. pylori infection was 
10.0% (95% confidence interval [CI], 6.0-14.0%) and the number 
needed to treat (NNT) to cure one patient with FD was 14 (95% 
CI, 10-25). In the United Kingdom (UK), the Bristol Helico-
bacter Project randomized 1517 H. pylori-positive adults under 60 
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years of age to undergo treatment for H. pylori infection or placebo 
and followed them up prospectively.30 Among those treated for the 
infection, of whom over 90.0% achieved successful eradication, 
there was a small but statistically significant (P < 0.05) reduction 
in subsequent consultations at the primary care level for dyspeptic 
complaints. In Korea, the prevalence of H. pylori decreased signifi-
cantly from 59.6% in 2005 to 51.0% in 2015, and this change was 
more pronounced among younger age groups under forties.31 The 
prevalence in Western countries is around 20.0% and 40.0% among 
young adults and at older ages, respectively.32

The prevalence of gastric cancer is high in Asian countries, 
including Korea, particularly among young people. Long-term 
empirical drug treatment as the initial approach to dyspepsia is not 
advisable because of delay in the diagnosis of organic disease, espe-
cially in patients with dyspepsia over 40 years of age, in whom there 
is high probability of gastric cancer. Therefore, we suggest that “test 
and treat approach” for H. pylori may be considered in dyspeptic 
patients under 40 years without alarm symptoms. 

Urea breath tests and stool antigen tests are the most widely 
used noninvasive tests for H. pylori infection, whereas serology 
is useful in screening and epidemiological studies. The 13C-urea 
breath test and the stool antigen test provide 90.0% sensitivity and 
specificity, and the 13C-urea breath test is widely used in clinical 
practice. Serologic tests detecting IgG antibodies against H. pylori 
should be used and interpreted with caution as the antibodies can 
persist sometimes for years, and a positive test may only indicate 
past infection. In addition, when upper GI endoscopy is undertaken 
in patients with dyspepsia, rapid urease tests or histological exami-
nation using gastric biopsy samples could also be performed to 
check for H. pylori infection.

Alarm Symptoms 

Statement 3: When dyspepsia is accompanied by the following 
alarm symptoms, signs or medical history, further evaluation should 
be considered: age > 40 years, abnormal weight loss, progressive 
dysphagia, bleeding signs, persistent vomiting, family history of 
gastric cancer, and recent non-steroidal anti-inflammatory drug 
(NSAID)/anticoagulant/antiplatelet agent use.

Grade of recommendation: strong
Level of evidence: low
FD is diagnosed by both the presence of typical symptoms 

and the exclusion of organic diseases such as gastric cancer. Sev-
eral guidelines have recommended evaluation of organic causes 
when alarm features (eg, weight loss, bleeding signs, progressive 

dysphagia, persistent vomiting, and recent NSAID/anticoagulant/
antiplatelet use) are present.14,16,33,34 However, a recent systematic 
review found that alarm symptoms were of limited value in detect-
ing organic pathology.35 This has led to a revised guideline, which 
recommends further evaluation in patients with alarm symptoms 
and over the age of 60 years or those with symptoms that suggest a 
pancreatic or biliary source.36

However, this fails to take into account the epidemiologic dif-
ferences in organic disease between the East and West. Gastric can-
cer is highly prevalent in Korea and is projected to be the most com-
monly diagnosed cancer in men between 35 years and 50 years of 
age and the third most diagnosed cancer in women of the same age 
range.37 Furthermore, a recent systematic review found that alarm 
symptoms in young Asians were of significant diagnostic value.38 
Therefore, we suggest that dyspeptic patients with alarm symptoms 
undergo further evaluation such as upper GI endoscopy, regardless 
of age. However, we agree with previous guidelines that suggest no 
further evaluation for patients with intractable dyspepsia without 
alarm signs as such evaluation may be of limited clinical benefit.36

Patients with continued symptoms of dyspepsia should be care-
fully reassessed, paying specific attention to the type of ongoing 
symptoms, and the degree to which symptoms have improved or 
worsened. If clinically indicated, complete blood count (CBC) and 
blood chemistry should be performed in dyspeptic patients to iden-
tify organic diseases that can cause dyspepsia.14,39 The development 
of iron deficiency anemia has been found to be a predisposing factor 
for the diagnosis of pathologic GI diseases. Pathologic GI diseases 
was diagnosed in 23.0% of Korean adult population who presented 
with iron deficiency, and GI malignancy was diagnosed in 1.0% 
of that population, mainly in elderly patients.40 In that study, it was 
suggested that patients with iron deficiency should undergo endo-
scopic evaluation of the GI tract, irrespective of whether or not they 
have anemia.39 Anemia is also associated with H. pylori infection. 
Qu et al conducted a meta-analysis of 15 case-control studies to 
investigate the relationship between H. pylori infection and iron de-
ficiency anemia (IDA). The data showed an increased risk of IDA 
in patients with H. pylori infection with an odds ratio (OR) of 2.2 
(95% CI, 1.5-3.2).41 Therefore, current international and national 
guidelines recommend eradication of H. pylori infection in patients 
with unexplained IDA.42,43 

Patients with unresponsive to empirical medical therapy should 
undergo blood tests, such as CBC and blood chemistry, if not 
conducted at the time of initial diagnosis. Upper abdominal ultra-
sonography or abdominal CT scan may be employed, especially in 
areas with high prevalence of liver44 or pancreatic cancers that pres-
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ent with dyspeptic symptoms.14,36,39,44 

Treatments  

Acid Suppressants 

Proton pump inhibitors

Statement 4: PPIs are recommended for the treatment of FD.
Grade of recommendation: strong
Level of evidence: high
Experts’ opinions: completely agree, 44.5%; mostly agree, 

37.0%; partially agree, 14.8%; mostly disagree, 3.7%; completely 
disagree, 0.0%; and not sure, 0.0%.

Hypersensitivity to acid, reduced duodenal acid clearance, and 
altered gastric motility induced by duodenal acid have been sug-
gested as putative roles of acid in FD and justification for the use of 
acid suppressive therapy.45-47 PPIs have been the mainstay treatment 
for FD, but the reported efficacy is marginal and controversy ex-
ists.48 We performed a new meta-analysis to investigate the efficacy 
of PPI therapy (Supplementary Fig. 1-3). We identified 8 RCTs 
involving 2216 FD patients to compare the global symptom im-
provement between PPI and placebo.49-56 The treatment period was 
2-8 weeks. PPI was more effective than placebo for overall global 
symptom improvement, with symptom improvement seen in 36.0% 
of the PPI group and 30.0% of the placebo group (RR, 1.41; 95% 
CI, 1.07-1.87). However, there was heterogeneity between stud-
ies (χ2 = 17.76; P = 0.01; I2 = 61%) (Fig. 1). The NNT was 9 
(95% CI, 6-24). In subgroup analysis, PPI was effective in terms 
of symptom relief (RR, 1.44; 95% CI, 1.03-2.01) and complete 
relief of global symptom (RR, 1.26; 95% CI, 1.07-1.49) (Fig. 2). 

Subgroup analyses were performed according to the treatment du-
ration. Three RCTs evaluating the efficacy of PPI after 8 weeks of 
treatment demonstrated statistically significant symptom relief with 
PPI therapy in FD patients (RR, 1.24; 95% CI, 1.03-1.49) with 
no heterogeneity (χ2 = 0.33; P = 0.85; I2 = 0%). However, there 
was no significant difference in efficacy between PPI and placebo in 
≤ 4 weeks treatment duration (RR, 1.40; 95% CI, 0.99-1.97) (Fig. 
3). 

Statement 5: PPIs should be recommended as a first-line treat-
ment for FD in patients with EPS.

Grade of recommendation: strong
Level of evidence: moderate
Experts’ opinions: completely agree, 25.9%; mostly agree, 

55.6%; partially agree, 18.5%; mostly disagree, 0.0%; completely 
disagree, 0.0%; and not sure, 0.0%.

PPIs are believed to be effective for FD patients with ulcer or 
reflux-like symptoms,57 and several guidelines suggest tailored PPIs 
treatment according to FD subtype.58-60 However, this is controver-
sial.61-63 Although the Rome III criteria subdivided FD into EPS 
and PDS, dyspepsia forms a symptom complex with overlap be-
tween EPS and PDS.27,64 We identified 4 RCTs that evaluated the 
efficacy of PPI in FD patients with epigastric pain or burning as 
the predominant symptom, including 2 involving the EPS subtype 
based on the Rome III criteria.51,52,54,55 PPI was more effective than 
placebo for the treatment of predominant epigastric pain or burning 
(RR = 1.22; 95% CI = 1.04-1.44) with no observed heterogeneity 
(χ2 = 0.02, P = 0.99, I2 = 0%). Regarding postprandial fullness 
or early satiation as the predominant symptom, there were 2 RCTs 
that defined the PDS subtype.54,55 No significant difference was 
observed between the PPI and placebo groups in patients with the 
PDS subtype (RR = 1.56; 95% CI = 0.91-2.70) without hetero-
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Figure 1. Forest plot of randomized controlled trials comparing proton pump inhibitors (PPIs) with placebo in patients with functional dyspepsia. 
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Figure 2. Forest plot of randomized controlled trials comparing proton pump inhibitors (PPIs) with placebo in patients with functional dyspepsia 
according to the relief of global symptom.

1.3.1 < 4 weeks' treatment
Gerson 2005
Van Zanten 2006
Talley 2007
Van Rensburg 2008
Fletcher 2011
Suzuki 2013
Majewski 2016
Subtotal (95% CI)
Total events
Heterogeneity: Tau = 0.12; ChI = 21.36, df = 6 (P = 0.002); I = 72%
Test for overall effect: Z = 1.91 ( = 0.06)P

1.3.2 8 weeks' treatment
Van Zanten 2006
Talley 2007
Iwakiri 2013
Subtotal (95% CI)
Total events
Heterogeneity: Tau = 0.00; ChI = 0.33, df = 2 (P = 0.85); I = 0%
Test for overall effect: Z = 2.22 ( = 0.03)P

Total (95% CI)
Total events
Heterogeneity: Tau = 0.05; ChI = 21.76, df = 9 (P = 0.010); I = 59%
Test for overall effect: Z = 2.64 ( = 0.008)P
Test for subgroup differences: ChI = 0.38, df = 1 (P = 0.54); I = 0%

Study or subgroup

5
55

200
114
25
7

27

433

60
295
59

414

847

Risk ratio
M-H, random, 95% CI

Placebo

0.01 0.1 1 100

21
109
853
207
70
23
38

1321

109
853
253

1215

2536

Events Total Year

2005
2006
2007
2008
2011
2013
2016

2006
2007
2013

10
37
27
96
2
2

12

186

53
31
14

98

284

Events Total

19
115
111
212
35
30
35

557

115
111
85

311

868

Weight

4.3%
13.7%
13.0%
17.6%
2.0%
1.8%
9.3%

61.6%

15.6%
14.0%
8.7%

38.4%

100.0%

M-H, random, 95% CI

0.45 [0.19, 1.09]
1.57 [1.13, 2.17]
0.96 [0.68, 1.37]
1.22 [1.00, 1.47]

6.25 [1.57, 24.89]
4.57 [1.04, 19.95]
2.07 [1.26, 3.42]
1.40 [0.99, 1.97]

1.19 [0.92, 1.55]
1.24 [0.91, 1.69]
1.42 [0.83, 2.40]
1.24 [1.03, 1.49]

1.32 [1.07, 1.62]

PPI Placebo Risk ratio

10

PPI

Figure 3. Forest plot of randomized controlled trials comparing proton pump inhibitors (PPIs) with placebo in functional dyspepsia patients ac-
cording to the treatment duration.
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geneity (Fig. 4). However, further studies are required due to the 
paucity and heterogeneity of the included studies. We downgraded 
the quality of evidence due to the application of inconsistent diag-
nostic criteria for FD among the included studies. Although the 
level of evidence is not high, it could be useful as first-line treatment 
for patients with EPS symptoms.

Histamine type 2 receptor antagonists

Statement 6: H2RAs are reasonable treatment in functional dys-
pepsia, especially for short-term use.

Grade of recommendation: weak
Level of evidence: moderate
H2RAs, as acid suppressants, are another option for the treat-

ment of FD. A Cochrane meta-analysis of 12 RCTs involving 2456 
non-ulcer dyspeptic patients reported an RR of persistent symp-
toms of 0.77 (95% CI, 0.65-0.92) and an NNT of 7. However, the 
evidence justifying the use of H2RAs is limited. The overall quality 
of the trials was low, and they were conducted before the introduc-
tion of the Rome III criteria.65 Regarding the efficacy of H2RAs 
compared with PPI, there was no statistical difference in terms of 
symptom relief in a recent meta-analysis of 7 RCTs evaluating 2456 
dyspeptic patients (RR, 0.93; 95% CI, 0.76-1.16). However, there 
was a trend toward greater symptom relief with a PPI among the 
included studies.36 Moreover, repeat dosing of H2RAs led to the 

development of tachyphylaxis or tolerance,66 thus attenuating their 
efficacy but without further reduction in efficacy once tachyphy-
laxis had been developed.67 Tachyphylaxis possibly limits the use of 
H2RAs as maintenance therapy for FD due to attenuated efficacy.68 
Although H2RAs are considered safe, they can cause adverse drug 
reactions (ADRs), including anaphylaxis. In a study evaluating 584 
patients (694 cases) with ADRs caused by ranitidine, anaphylaxis 
was occasionally observed.69 Besides, ranitidine metabolite from 
several manufacturers has been reported to have a carcinogenic 
property in September 2019, then, many drugs including ranitidine 
have been withdrawn from the market. Thus, while short-term use 
of H2RAs may be indicated in the management of FD, caution 
may need to be taken.

Prokinetics 

Statement 7: Prokinetics are effective in the treatment of FD.
Grade of recommendation: strong
Level of evidence: moderate
Experts’ opinions: completely agree, 35.7%; mostly agree, 

53.6%; partially agree, 10.7%; mostly disagree, 0.0%; completely 
disagree, 0.0%; and not sure, 0.0%.

Prokinetic drugs are classified as dopamine D2 receptor an-
tagonists (D2 antagonists), 5-hydroxytryptamine 4 (HT4) receptor 
agonists, or motilin agonists, based on their mechanism of action. 
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Figure 4. Forest plot of randomized controlled trials comparing proton pump inhibitors (PPIs) with placebo in functional dyspepsia patients ac-
cording to the predominant symptom.
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Domperidone, a D2 antagonist, was found in a meta-analysis to be 
effective for the treatment of bloating and early satiation symptoms 
as compared to placebo when used for 2-4 weeks.70 Metoclo-
pramide and levosulpiride have also been shown to improve dys-
peptic symptoms.71 However, metoclopramide, levosulpiride, and 
domperidone, which are effective D2 antagonists, may cause extra-
pyramidal symptoms, and this limits their dosing duration in Korea. 

Itopride is a D2 antagonist that works peripherally, avoiding the 
central receptor-related extrapyramidal side effects and resulting in 
a minimal elevation of prolactin hormone levels. It was found to be 
effective for global symptom improvement, postprandial fullness, 
and early satiation when compared to placebo in a meta-analysis 
comprising 9 studies that included a total of 2620 patients.72 Al-
though this drug is not available in the USA or UK owing to nega-
tive phase III study results,73 it can be used in Korea. 

Representative 5-HT4 receptor agonists, cisapride and tegas-
erod, have been reported to induce arrhythmias and cardiovascular 
disease. Therefore, these drugs have been excluded from the cur-
rent market. Mosapride, another 5-HT4 receptor agonist, does not 
induce arrhythmia, and promotes GI motility and gastric empty-
ing.74 Similar to itopride, mosapride did not show superior results 
compared with placebo in a RCT of FD, but in one study it was 
found to improve overall quality of life.75,76 Furthermore, in a recent 
meta-analysis with 13 RCTs, mosapride did not show a consistent 
benefit, although the diagnostic criteria were different for each 
study.77 Conversely, in a sensitivity meta-analysis of 4 high-quality 
RCTs, mosapride was found to be an effective drug for FD (RR, 
1.114; 95% CI, 1.011-1.227; P = 0.029).77 Therefore, consider-
ing that serotonin receptor agonists have been effective in previous 
studies of FD and that mosapride continues to be used in clinical 
practice with no side effects related to arrhythmia, it could be a good 
option for the treatment of patients with FD.78-80

Recently, a sustained-release, once-daily mosapride formulation 
was developed (a reduction from the conventional thrice-daily dos-
ing regimen). According to a recent report, 138 patients were en-
rolled and divided into 2 groups (a study group and a conventional 
control group). When the improvement of GI symptoms and side 
effects were compared, the once-daily sustained-release group was 
not inferior to the conventional mosapride dosing group. Consider-
ing the ease of compliance, the once-dosing medication regimen 
will be a good choice in the future.81

A meta-analysis in 2007, which tested various prokinetics, 
showed a 30% higher probability of obtaining a treatment effect 
with prokinetics as compared with placebo (95% CI, 0.208-0.382; 
P < 0.001). However, the most widely tested drug was cisapride, 

which has been discontinued due to its side effects.82 Similarly, in 
a recent meta-analysis of 38 studies, although with low quality of 
evidence, prokinetics significantly reduced overall symptoms of FD 
compared to placebo (NNT = 7). However, there was no differ-
ence in quality of life or adverse effect.83 In addition, in a recently 
reported meta-analysis with 4473 patients in 25 RCTs,83 it was 
demonstrated that currently used prokinetics were more effective 
than placebo, using a Bayesian method network analysis. In par-
ticular, metoclopramide, trimebutine, mosapride, and domperidone 
were shown to have better efficacy than itopride or acotiamide, us-
ing a league-to-league analysis.84

In addition, DA-9701 (motilitone) is a newly developed 
prokinetic product that is formulated from the plant extracted of 
Pharbitidis semen and Corydalis tuber. In a study in which 389 pa-
tients were divided into 3 groups (motilitone-treated, PPI-treated, 
and PPI with motilitone-treated), all 3 groups showed significant 
improvement in dyspeptic symptoms and in quality of life mea-
surements.85 However, there was no difference among the groups 
except for the status of H. pylori. Of the H. pylori-positive patients, 
the improvement of dyspeptic symptoms was significantly higher in 
the PPI alone group or in the PPI with the motilitone group than 
in the motilitone alone group.85 For patients with poor symptom 
control, increasing the dose of prokinetics or combining 2 types of 
prokinetic agents, such as metoclopramide and domperidone, was 
found to be effective.86,87 Mechanisms, doses, special comments, 
and adverse effects of prokinetics for FD are summarized in Table 3.

Statement 8: Prokinetics can be useful as a first-line treatment 
for FD in patients with PDS.

Grade of recommendation: strong
Level of evidence: low
Experts’ opinions: completely agree, 32.2%; mostly agree, 

60.7%; partially agree, 7.1%; mostly disagree, 0.0%; completely 
disagree, 0.0%; and not sure 0.0%.

According to the recent Rome IV classification, a large number 
of FD patients have PDS, which causes discomfort after meals or 
a feeling of early satiation.88 In a large-scale study of mosapride in 
Japan,78 patients with FD were divided into a gastric stasis symp-
tom group and an EPS group. Administration of mosapride led 
to a significant improvement in the gastric stasis symptom group. 
However, the control group, which was treated with teprenone, 
also showed symptomatic improvement, and this is a limitation of 
the study. In addition, a recent study that used sustained-release 
mosapride81 showed no significant difference in GI symptom score 
improvement in PDS when patients were sub-grouped by EPS and 
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PDS. A meta-analysis of the previously mentioned itopride showed 
a significant effect on postprandial fullness and early satiation when 
compared to domperidone. However, no statistical difference was 
noted when compared to placebo.72

Acotiamide is a newly developed drug that exerts its gastropro-
kinetic activity by increasing acetylcholine release through antago-
nism of the M1 and M2 muscarinic receptors in the enteric nervous 
system and inhibition of acetylcholinesterase activity.89 In one RCT, 
4 weeks of acotiamide treatment was more effective compared to 
placebo for the relief of symptom severity and diet-related symp-
toms.90 In another study using acotiamide, a significant effect on 
gastric accommodation and gastric emptying was noted in 34.8% 
of patients.91 Additionally, in a meta-analysis of 7 RCT studies, aco-
tiamide was shown to be more effective against PDS-related symp-
toms compared to placebo.92 Acotiamide was also reported to have 
a significant clinical effect on the quality of life and postprandial 
symptoms in an open, 3-phase study for long-term outcome and 
safety.93 Recently, a study comparing PDS- and EPS-type patients 
with FD showed that acotiamide significantly improved symptoms 
in both groups, but in a subgroup analysis, it was found to be more 
effective against the PDS type.94 Based on these results, acotiamide 

would be a good therapeutic agent for patients who primarily have 
PDS symptoms. However, acotiamide is not available in Korea, and 
studies using other prokinetics have been lacking. In the future, 
randomized or large-scale studies are needed to determine the ef-
fects of other prokinetic agents on PDS subtypes.

Erythromycin, a motilin receptor agonist, was shown to be ef-
fective in facilitating gastric emptying, and one study showed that it 
caused improvements in bloating-related symptoms.95 However, a 
randomized study96 did not show any statistical difference compared 
to placebo, and erythromycin is not currently being used in Korea 
for this indication. Although well-planned RCT studies are lacking, 
prokinetics are considered important for symptomatic improvement 
in patients with PDS symptoms in Korea.

Statement 9: It is reasonable to determine the administration of 
dopamine antagonists carefully, because prolonged use or admin-
istration of these drugs in some vulnerable patients can cause irre-
versible adverse events.

Grade of recommendation: strong
Level of evidence: low
Prokinetics that have proven effective over placebo are mostly 

Table 3. Prokinetic Drugs Used in the Treatment of Functional Dyspepsia

Drug Mechanism of action Dose Special comments Side effects

Levosulpiride Dopamine D2 receptor antagonist, 
5-HT4 receptor agonist, weak 
5-HT3 receptor antagonist

25 mg tid Limited to short duration use for 
avoiding side effect

Menstrual abnormalities and 
galactorrhea, drug induced par-
kinsonism

Metoclopramide Dopamine D2 receptor antagonist, 
5-HT4 receptor agonist

5-10 mg tid  
(max. 30 mg per 
day)

Limited to only 5 day- use/ 
treatment, maximal dose: 0.5 
mg/kg per day (both adult and 
child)

Extrapyramidal symptom, gy-
necomastia, galactorrhea, men-
strual irregularities

Domperidone Dopamine D2 receptor antagonist 10 mg tid  
(max. 30 mg in 
a day)

Limited to one-week use/ 
treatment

Gynecomastia, galactorrhea, 
menstrual irregularities

Itopride Dopamine D2 receptor antagonist, 
inhibition of acetylcholinesterase

50 mg tid Not available in the US, UK Rash, diarrhea, giddiness

Mosapride 5-HT4 receptor agonist 5 mg tid, 15 mg 
qd

Sustained-release mosapride 
(once daily) is available

DA9701 
(Motilitone)

5-HT4, 5-HT1A, and 5-HT1B  
receptors agonistic effect  
Dopamine D2 receptor  
antagonistic effect

30 mg tid Plant extract

Acotiamide M1 and M2 muscarinic receptors 
antagonist

100 mg tid Not available in Korea Headache, diarrhea

Erythromycin Motilin receptor agonist 250-500 mg tid Not available in Korea Arrhythmia, reversible deafness, 
abdominal pain, diarrhea

5-HT, 5-hydroxytryptamine; tid, 3 times a day; qd, once a day.
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D2 antagonists. They act on the excitatory motor neurons in the 
digestive tract. There are issues of clinical safety for these D2 an-
tagonists, and these require the attention of prescribing physicians. 
Metoclopramide is the most well-known neuroleptic D2 antagonist. 
It can cause extrapyramidal symptoms and is characterized by an 
acute dystonic reaction within the first 24 hours to 48 hours with 
a typical adult dose. The risk of extrapyramidal adverse effects in-
creases with duration of treatment and total cumulative dose. These 
effects are generally irreversible and more prevalent in adolescent 
patients.97

Domperidone may cause QT prolongation and thus cardiac 
arrhythmias may occur consequently. In 2 case-control studies in 
2010, domperidone exposures were significantly higher in patients 
with sudden death or severe ventricular arrhythmias than in con-
trols.98,99 Based on this, the European Medicines Agency recom-
mended limited use of domperidone. In 2014, the Korean Ministry 
of Food and Drug Safety also sent a letter of safety regarding the 
use of the drug: the ministry recommended limited use for alleviat-
ing nausea or vomiting, emphasizing not to use beyond a dose of 10 
mg 3 times a day, for at most 1 week. Concomitant administration 
of cardiac medications, quinolones, clarithromycin, isoniazid, anti-
fungal agents, and fluoxetine, which may cause QT prolongation, 
was prohibited. 

Data on 132 drug-related movement disorders in one institu-
tion showed that the majority (68.9%) were related to levosulpiride. 
Most of the patients were relatively elderly patients, aged 60 years 
or older, and they had Parkinsonism, face dyskinesia, and isolated 
tremor after 5-10 months of medication. Symptoms continued in 
about half of the patients even after discontinuation of the drug.100

Helicobacter pylori Eradication 

Statement 10: H. pylori eradication is a reasonable treatment 
for dyspeptic patients because eradication therapy can provide long-
term relief of dyspeptic symptoms.

Grade of recommendation: weak
Level of evidence: high
Experts’ opinions: completely agree, 18.5%; mostly agree, 

55.6%; partially agree, 25.9%; mostly disagree, 0.0%; completely 
disagree, 0.0%; and not sure 0.0%.

In 2 meta-analyses of the RCTs, a small but statistically signifi-
cant improvement in the long-term (6 months to 12 months) was 
observed in the H. pylori eradication group,17,101 but the effect was 
not significant in the short-term (3 months).101 One, including 14 
RCTs showed that the improvement in dyspeptic symptoms was 

better in the eradication group than that in the control group after 
12 months;17 the other meta-analysis, including 25 RCTs demon-
strated the conflicting results.101 In addition, the side effects were 
significantly higher in the eradication group and the quality of life 
was not significantly improved.101 The European, USA, and Ca-
nadian guidelines strongly recommend eradicating H. pylori as the 
primary treatment for dyspepsia.12,36

We performed meta-analysis of 18 RCTs from January 1997 
to December 2017, evaluating the long-term (more than 6 months) 
effect of H. pylori eradication in dyspeptic patients (Table 4 and 
Supplementary Fig. 4 and 5).102-119 There was a statistically signifi-
cant improvement of dyspeptic symptoms in H. pylori eradication 
group (RR dyspepsia improvement = 1.18; 95% CI, 1.07-1.31). 
Heterogeneity among studies was moderate but significant (χ2 = 
25.7; P = 0.08; I2 = 34%) (NNT = 14) (Fig. 5). Because of 
significant heterogeneity among studies, we performed subgroup 
analysis according to the regions; 5 RCTs from Asia and 13 RCTs 
from regions outside Asia. H. pylori eradication therapy induced 
statistically significant improvement of dyspeptic symptom (RR 
dyspepsia improvement = 1.22; 95% CI, 1.08-1.38) without sig-
nificant heterogeneity (χ2 = 18.1; P = 0.11; I2 = 33%) in stud-
ies from regions outside Asia. However, meta-analysis of studies 
from Asia revealed that impact of H. pylori eradication therapy on 
dyspeptic symptom was not statistically significant (RR dyspep-
sia improvement = 1.10; 95% CI, 0.92-1.31) and heterogeneity 
among studies was insignificant (χ2 = 5.9; P = 0.21; I2 = 32%). 
Overall, the effectiveness of H. pylori eradication in FD patients 
was small but statistically significant. Therefore, eradication therapy 
can be considered for dyspeptic patients. However, NNT was not 
small and subgroup analysis from studies conducted in Asia was 
not statistically significant. The prevalence of H. pylori in Korea 
is estimated as 54% (95% CI, 50.1-57.8).4 In areas with high H. 
pylori prevalence, the cost and side effects associated with eradica-
tion therapy, the risk of emergence of resistant bacteria, and the risk 
of reinfection are expected to be higher than in areas with low H. 
pylori prevalence. Therefore, further well-designed RCTs on the 
efficacy of H. pylori eradication in FD patients and the benefit and 
risk of eradication therapy in high H. pylori prevalence areas should 
be performed.

Among dyspeptic patients, factors that predict good response to 
H. pylori eradication include an onset of indigestion within 5 years, 
erosive gastritis or erosive duodenitis, and microscopic gastritis 
above moderate degree.102,103 However, the relationships between 
these factors and effectiveness of eradication therapy are discordant 
among studies. Therefore, further researches are also needed in this area.
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Fundic Relaxants 

Statement 11: Fundic relaxant drugs may be effective in im-
proving generalized dyspeptic symptoms, postprandial fullness, and 
early satiation.

Grade of recommendation: weak
Level of evidence: moderate
Impaired relaxation of the proximal part of the stomach to ac-

commodate a meal is present in 40.0% of patients with FD and is 
a pathophysiological mechanism that is associated with symptoms 
such as early satiation and weight loss.120 Buspirone and tandospi-
rone are 5-HT1 receptor agonists and have fundic relaxation ef-
fects.121 In a randomized, double-blind, crossover study, buspirone 
significantly increased gastric accommodation after 4 weeks of 
treatment. It significantly reduced the overall severity of dyspeptic 
symptoms and individual symptoms of postprandial fullness, early 
satiation, and abdominal bloating.122 In a double-blind, placebo-
controlled study, tandospirone significantly improved total abdomi-
nal symptom scores and upper abdominal pain in patients with 
FD.123 5-HT4 receptor agonists such as cisapride, tegaserod, and 
mosapride citrate can enhance meal-induced gastric accommoda-
tion and improve the symptoms of some patients with FD.74,124-

126 Acotiamide acts as a muscarinic receptor antagonist and cho-
linesterase antagonist, improves gastric emptying, and enhances 
fundic relaxation. In an RCT that used real-time ultrasonography, 
acotiamide significantly enhanced postprandial gastric accommoda-
tion reflex in patients with FD.127 A placebo-controlled study that 
used gastric scintigraphy demonstrated that acotiamide significantly 
increased gastric accommodation and improved overall GI symp-
toms and anxiety scores.91 Some antidepressants also have fundic 
relaxant activity and improve gastric accommodation. In a double-
blind, placebo-controlled study, amitriptyline and escitalopram were 
administered for 12 weeks, and single-photon emission computed 
tomography imaging was used to measure the gastric accommoda-
tion. These drugs significantly improved gastric accommodation; 
however, further studies of the precise mechanism of action are 
needed.128 

Antidepressants 

Statement 12: TCAs may be effective in functional dyspeptic 
patients who do not respond to conventional therapy.

Grade of recommendation: weak
Level of evidence: moderate
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Experts’ opinions: completely agree, 34.6%; mostly agree, 
53.9%; partially agree, 11.5%; mostly disagree, 0.0%; completely 
disagree, 0.0%; and not sure, 0.0%.

TCAs are used clinically to improve symptoms in patients with 
functional GI disorders. A recent guideline from Korea recom-
mended that TCAs can be considered for symptom improvement 
in IBS patients.11 Recently, 2 systematic reviews compared TCAs 
with placebo in patients with FD.129,130 The first review included 4 
RCTs and found that administration of TCAs was associated with 
reduced number of patients showing no improvement in symptoms 
compared with placebo (RR, 0.76; 95% CI, 0.62-0.94) with an 
NNT of 7 (95% CI, 4-26).129 The second review included 3 RCTs 
and found TCAs to be effective in reducing dyspeptic symptoms 
(RR, 0.74; 95% CI, 0.61-0.91) with an NNT of 6 (95% CI, 
6-18).130 Our systematic review identified one RCT131 that was not 
included in the previous review. Meta-analysis including this study 
found TCAs to be effective in symptom improvement compared 

to placebo (RR, 0.78; 95% CI, 0.64-0.93; P = 0.008) (Fig. 6 and 
Supplementary Fig. 6-8). Data pooled from these studies found 
that the incidence of adverse effects were not higher among those 
taking TCAs (RR, 1.56; 95% CI, 0.88-2.76; P = 0.13) (Fig. 7).

Two RCTs from Asia compared TCAs with placebo for pa-
tients with refractory FD.131,132 The first study found imipramine 
to be effective in relief of dyspeptic symptoms after 12 weeks of 
administration, compared with placebo.131 However, the other study 
reported that nortriptyline failed to achieve reduction in dyspep-
tic symptoms after 8 weeks of treatment.132 There was a research 
showing that TCAs were more effective in treating ulcer-like FD, 
corresponding to the EPS type, than in dysmotility-like FD.133 In 
summary, TCAs may be effective in treatment of refractory FD, es-
pecially for patients with the EPS type. Although there was no sta-
tistically significant difference in adverse events between TCAs and 
placebo in our study, patients should be cautioned about the adverse 
event profiles. In addition, further studies are needed to evaluate the 

Figure 5. Forest plot of randomized controlled trials comparing Helicobacter pylori eradication with placebo antibiotics in H. pylori infected pa-
tients with functional dyspepsia. HP, Helicobacter pylori.
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efficacy of TCAs in Asian patients with FD. 

Gastroprotective Agents and Others
In a recent meta-analysis of 17 RCTs, rebamipide, which is 

a quinolone derivative, improved dyspeptic symptoms by 23.0% 
compared to placebo or the control group when the symptomatic 
improvement was expressed as dichotomous outcomes. Especially 
in patients with organic dyspepsia, symptoms decreased by 28.0%, 
which was statistically significant, but there was no significant 
improvement in FD.134 The mechanism by which rebamipide de-
creases dyspeptic symptoms seems to be that it improves chronic 
gastritis. When symptom score was used as the outcome variable, 
symptoms were improved in FD as well as in organic dyspepsia.

Sucralfate is an antacid, and 2 placebo-controlled studies have 
been reported for the management of non-ulcer dyspepsia with 
sucralfate. Sucralfate administration for 3 weeks was not effective in 
improving symptoms when compared to placebo in one study.135 In 
contrast, sucralfate administration for 4 weeks showed significant 
symptom improvement compared to placebo in another study.136 
In an analysis of 2 studies, sucralfate improved symptoms but the 
improvement was not statistically significant.137 

There were 2 studies on simethicone, an anti-flatulence agent. 

In a 4-week randomized comparison of simethicone (80 mg 3 times 
a day) and cisapride (10 mg 3 times a day), simethicone was more 
effective than cisapride for relieving bloating at 2 and 4 weeks and 
for relieving reflux only at 2 weeks.138 Based on this study, a place-
bo-controlled study was conducted, which was an 8-week clinical 
trial with a slight increase in simethicone dose (105 mg 3 times 
daily).139 Simethicone and cisapride improved symptoms when 
compared with placebo in FD patients, and simethicone showed 
better symptom improvement in the first 2 weeks as compared with 
cisapride. Simethicone has been known as a drug that reduces GI 
gas. Although its mechanism of action on FD is not known precise-
ly, simethicone seems to decrease the surface tension of air bubbles 
that are not absorbed in the intestine. 

Psychological Therapies

Statement 13: Psychological therapies can be considered when 
drug therapies are ineffective in improving symptoms in patients 
with FD.

Grade of recommendation: weak
Level of evidence: moderate
Patients of FD had higher psychological problems such as 
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Figure 6. Forest plot of randomized controlled trials comparing tricyclic antidepressants (TCAs) with placebo in patients with functional dyspep-
sia.
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anxiety, depression, and psychological distress than those with no 
FD as found in a study.140 Psychological therapies for patients with 
FD have included dynamic psychotherapy, hypnotherapy, behav-
ioral treatments, and cognitive-behavioral therapy.141-143 A systematic 
review showed insufficient evidence on the efficacy of psychothera-
pies in non-ulcer dyspepsia although in one trial, hypnotherapy was 
significantly superior to the control.141,144

A prospective RCT showed that 4 month-intensified medical 
management (medical therapy with testing-for and targeting-of 
abnormalities of motor and sensory function) with psychologi-
cal intervention was significantly beneficial in reducing dyspepsia 
symptoms that did not respond to conventional therapy. Additional 
cognitive behavioral therapy may be especially effective for control 
of concomitant anxiety and depression.145 Another RCT of a 10-
week group psychotherapy in combination with standard medical 
treatment showed significantly improved dyspeptic symptoms and 
dyspepsia-related quality of life, compared with medical therapy 
alone.146 

A recent systematic review showed a significant benefit of psy-
chological therapies in reducing dyspepsia symptoms (RR, 0.53; 
95% CI, 0.44-0.65) with an NNT of 3. The review included stud-
ies that described the outcome in terms of a dichotomous improve-
ment in dyspepsia symptoms in 789 FD patients.36 The outcomes 
of psychological intervention had negative association with poor 
sleep quality (OR, 7.68; 95% CI, 1.83-32.25) and bad marriage 
status (OR, 1.22; 95% CI, 1.10-1.36), but positive association with 
extroversion in personality traits (OR, 0.86; 95% CI, 0.76-0.96).147 
Considering all these, psychological therapies can be considered 
in severely affected FD patients that are not responding to drug 
therapies, especially if the symptoms may be related to psychological 
factors.

Diet 

Statement 14: Dietary modification may be effective for symp-
tom relief in patients with FD.

Grade of recommendation: weak
Level of evidence: low
Although dietary factor is considered to have an important role 

in patients with FD, studies on the causal relationship of specific 
foods with FD are still lacking and inconsistent. Generally, it is de-
sirable to avoid foods that induce dyspeptic symptoms. Fatty foods 
particularly exacerbate or induce dyspeptic symptoms. Intraduode-
nal lipid increases sensitivity to gastric distension and induces ab-
dominal fullness and discomfort in patients with FD.148 There was a 

trend for a reduction in fat intake in FD patients, and post-prandial 
fullness and bloating were related directly to high fat intake.149 High 
fat intake was also found to induce nausea and abdominal pain in 
FD patients more than in healthy controls.150 Milk and dairy food, 
wheat-containing food and spicy food may also provoke dyspeptic 
symptoms.151,152 Carbonated drinks and coffee are associated with 
dyspeptic symptoms.152,153 However, there are no clear evidences of 
a role for dietary intervention with respect to these specific foods for 
the purpose of dyspeptic symptom relief, and well-designed studies 
are needed. 

Conclusions  

Dyspepsia is a common clinical problem. GI endoscopy should 
be performed in patients older than 40 years to rule out organic 
cause, especially gastric cancer. If the symptoms become chronic 
or repeat after the elimination of the underlying disease, patients 
with FD should be treated with PPIs, especially in EPS subtypes. 
Although H2RAs were shown to be as effective, their effectiveness 
is unknown for long-term use. Prokinetics such as dopamine D2 
antagonists and 5-HT4 receptor agonists could be used for patients 
with FD, especially in PDS subtypes. Some D2 antagonists need to 
be used carefully as they can cause adverse reactions during long-
term use. Meta-analysis shows significant but modest efficacy of 
H. pylori eradication on long-term resolution of FD symptom. H. 
pylori eradication therapy can be applied in case if PPIs and proki-
netics are not effective, or in young patients with chronic dyspeptic 
symptoms in Korea. TCAs may be effective in treatment of non-re-
sponder to conventional management of FD, especially for patients 
with the EPS type. Since the pathophysiology of FD is diverse, it 
is necessary to elaborate on drug therapy, stress management, and 
dietary education in order to avoid the recurrence of symptoms. 
In addition, detailed guidance and education on the disease will be 
helpful for proper treatment and long-term management.
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