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Abstract
Aim To observe the therapeutic effect of low-dose amitriptyline (AMT) on epigastric pain syndrome (EPS) in patients with 
functional dyspepsia.
Methods Sixty patients with EPS were randomly divided into the following two groups for a four-week clinical trial: routine 
treatment with pantoprazole (RT group) and the AMT group. The RT group was treated with 40 mg of pantoprazole once 
daily. The AMT group received 25 mg of AMT once daily before bedtime. The Nepean Dyspepsia Index (NDI) checklist, 
Hamilton Rating Scale of Anxiety/Depression (HAMA/HAMD), and Pittsburgh Sleep Quality Index (PSQI) were employed 
to evaluate dyspepsia symptoms, psychological distress, and sleep, respectively.
Results All items were similar between the two groups before treatment (0 week). After 4 weeks of treatment, the NDI–
symptom checklist score as well as the severity and bothersomeness of EPS in the AMT group was significantly decreased 
compared with those in the RT group (p < 0.05). However, no differences were found in the frequency of NDI checklist, 
psychological status (HAMD/HAMA scores) of EPS, or sleep quality (PSQI score) between the two groups after treatment. 
In addition, the time to fall asleep was shorter in the AMT group compared with the RT group after 4 weeks of treatment 
(p < 0.05).
Conclusion Low-dose AMT effectively improved the dyspepsia symptoms and the time to fall asleep in the EPS patients, 
compared with pantoprazole, although it did not reduce the psychological distress. Therefore, AMT could be considered as 
a good candidate for EPS treatment in the clinic.
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Abbreviations
AMT  Amitriptyline
EPS  Epigastric pain syndrome
FD  Functional dyspepsia
FGIDs  Functional gastrointestinal disorders

HAMA  Hamilton Rating Scale of Anxiety
HAMD  Hamilton Rating Scale of Depression
NDI  Nepean Dyspepsia Index
PDS  Postprandial distress syndrome
PPIs  Proton pump inhibitors
RT  Routine treatment

Introduction

Functional dyspepsia (FD) is one of the most common func-
tional gastrointestinal disorders (FGIDs) [1]. In an investiga-
tion of 321,000 individuals, the prevalence of FD was found 
to be 21%. The risk of FD is elevated in smokers, those who 
are infected with Helicobacter pylori, as well as those who 
have taken nonsteroidal anti-inflammatory drugs [2]. The life 
quality and work efficiency of FD patients are significantly 
affected, and it also increases the cost of health care [3–5]. 
In 2016, the Rome criteria of FD diagnosis were modified 
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to the Rome IV criteria [6]. FD remains as an umbrella term 
referring to patients who suffer from epigastric pain syn-
drome (EPS) and postprandial distress syndrome (PDS). The 
principal symptoms for EPS are bothersome epigastric pain 
and burning, and one or both of the symptoms present at 
least once weekly. Those symptoms are related to visceral 
hypersensitivity, infection by Helicobacter pylori, and acid 
exposure. Empirically, a conventional dose of a proton pump 
inhibitors (PPI) is usually applied to treat these patients. 
Tricyclic agents (as Amitriptyline) are often used to treat the 
abdominal pain symptoms of FD patients [7, 8].

FD is one of the disorders of gut–brain interaction, and 
the brain–gut connection explains psychological factor is 
linked so close to gastrointestinal symptoms [6, 9]. More 
and more clinicians recognize the value and importance 
of antidepressants in treating patients with FD. Actually, 
antidepressants have been successfully introduced to treat 
cyclic vomiting syndrome and irritable bowel syndrome [10, 
11]. These findings encouraged clinicians to widely apply 
antidepressants for the management of FD. Amitriptyline 
(AMT) is a tricyclic antidepressant; however, its application 
is limited clinically because of its increased risk of adverse 
cardiac events at high doses (more than 100 mg/d) [12]. 
Nevertheless, the fact that low-dose AMT is typically used 
in the treatment of FGIDs may limit the risk of side effect 
[13–15]. The mechanisms of amitriptyline action in FGIDs 
are unknown, which may be connected with a change in 
the gastrointestinal motility and sensitivity by central neu-
romodulators (5-hydroxytryptamine and noradrenalin) [9]. 
To the best of our knowledge, few studies in the literature 
have focused on the application of low-dose AMT for the 
treatment of EPS. We hypothesized that low-dose of AMT 
could be improved the dyspepsia symptoms and reduced the 
psychological distress in the treatment of EPS. Therefore, 
the purpose of this study was to explore the application of 
low-dose AMT to treat EPS patients.

Materials and Methods

Ethics Authorization

This clinical study was a prospective, randomized, con-
trolled trial for EPS patients and was approved by the Eth-
ics Committee of Guangzhou First People’s Hospital. This 
study was registered in the Chinese Clinical Trial Registry 
Center (Registration Number: ChiCTR-TRC-12001968). All 
patients provided a written informed consent.

Patients

Sixty EPS patients were enrolled from September 2016 
to June 2018 at the Gastroenterology Outpatient Clinic 

of Guangzhou Nansha Central Hospital. All the patients 
were screened by gastroenterologists in our team and were 
considered eligible to participate in the enrollment.

Patients fulfilled the criteria: (1) diagnosed with EPS 
according to Rome IV [6]; (2) aged 18 to 65; and (3) will-
ing to participate in the study. The exclusion criteria were 
as follows: (1) younger than 18 years old and older than 
65 years old; (2) pregnant or breastfeeding; (3) a history 
of abdominal surgery; (4) a history of hepatic, renal, or 
metabolic disorders; (5) allergic to AMT or pantoprazole; 
(6) contraindications of AMT, such as serious heart dis-
ease, hypertension, prostatic disease, glaucoma, history of 
seizure, retention of urine, bronchial asthma, and abnormal 
thyroid disease; and (7) use of similar drugs during the 
last 2 weeks.

Grouping

All the eligible patients were randomly divided into the 
AMT group and the routine treatment (RT) group by an 
independent member in our team using a computer-gener-
ated random numbers table, each of which had 30 patients. 
The RT group was treated with 40 mg of pantoprazole 
once daily. The AMT group received 25  mg of AMT 
once daily before bedtime. The observation and treatment 
period was 4 weeks.

Measurement

A series of questionnaires including the Nepean Dyspepsia 
Index (NDI)–symptom checklist, Hamilton Rating Scale 
of Anxiety/Depression (HAMA/HAMD), and Pittsburgh 
Sleep Quality Index (PSQI) were completed by the patients 
before treatment and at 4 weeks after treatment. The NDI 
[16] checklist questionnaire is a disease-specific index for 
dyspepsia, which investigates the severity, frequency, and 
bothersomeness of fifteen gastrointestinal symptoms in 
the past 2 weeks. High scores indicate severe symptoms. 
HAMA [17] is applied to measure the degree of anxiety; a 
higher score suggests worse anxiety. HAMD [18] is used 
to assess the extent of depression; a higher score indicates 
a more serious state of depression. PSQI [19] is applied 
to evaluate sleep quality and disturbances during the last 
month; a higher score indicates worse sleep quality. Treat-
ment response was considered when there was more than 
a 50% decrease in the NDI–symptom checklist score [20]. 
The response was determined as follows: [(score after 4 
weeks of treatment—score before treatment)/score before 
treatment] × 100. The treatment response index of the two 
groups was calculated independently.
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Statistical Analysis

All data were analyzed with SPSS software. Continu-
ous data were presented as the mean ± standard deviation, 
whereas count data were expressed as frequencies or num-
bers. Continuous data of the comparisons between the two 
groups were treated by the t test, and the Chi-square test was 
employed for count data analysis. In our study, P < 0.05 was 
considered as statistically significant.

Results

General Information

Of the 60 participants with EPS, 5 (3 in the AMT group 
and 2 in the RT group) were lost to follow-up. Two patients 
dropped out from AMT group because of unbearable sleepi-
ness, and the other one dropped out due to traveling abroad. 
Two patients dropped out from RT group due to a lack of 
efficacy. Therefore, 27 EPS patients in the AMT group and 
28 EPS patients in the RT group were finally included in 

this study. The average age (years), height (m), weight (kg), 
and sex of each group are listed in Table 1. There were no 
significant differences in terms of sex, age, height, or weight 
between the two groups.

Improvement of Dyspepsia Symptoms 
and Treatment Efficacy

The baseline data (0 weeks) of the NDI–symptom checklist 
score, frequency, severity, and bothersomeness were similar 
between the AMT and RT groups (all P > 0.05, Table 2). 
After 4 weeks of treatment, the NDI–symptom checklist 
score of the AMT group was significantly lower than that of 
the RT group (P < 0.05, Table 2). The severity and bother-
someness of EPS in the AMT group were significantly lower 
than those in the RT group (P < 0.05, respectively, Table 2). 
However, there was no difference in the frequency of EPS 
between the two groups (P > 0.05, Table 2).

After 4 weeks of therapy, the treatment efficacy between 
the two groups was evaluated by the response rate. The 
response rate of the AMT group was significantly greater 
than that of the RT group (62.96% vs. 28.57%, P = 0.010).

Alteration of Psychological Scores After Treatment

Before treatment, both the HAMD and HAMA scores of 
the AMT and RT groups were similar (P > 0.05, Table 2). 
After 4 weeks of treatment, no significant differences in the 
psychological measures between the AMT and RT groups 
were found (P > 0.05, Table 2).

Table 1  General characteristics of the EPS patients

Variable AMT group 
(n = 27)

RT group (n = 28) P value

Age (years) 41.15 ± 11.505 41.29 ± 10.842 0.964
Height (m) 1.62 ± 0.711 1.61 ± 0.073 0.671
Weight (kg) 58.06 ± 8.635 55.05 ± 8.215 0.192
Sex (female/male) 15/12 14/14 0.680

Table 2  Alterations of 
dyspepsia symptoms, HAMA, 
HAMD, and PSQI before and 
after treatment

Variable Time point 
(weeks)

AMT group RT group P value

NDI–symptom checklist (score) 0 21.11 ± 6.963 22.57 ± 9.394 0.517
4 10.07 ± 3.812 13.00 ± 4.989 0.018

Severity 0 7.37 ± 2.691 8.29 ± 3.452 0.279
4 2.89 ± 1.086 3.82 ± 1.467 0.010

Bothersomeness 0 4.67 ± 1.961 5.39 ± 2.699 0.260
4 1.93 ± 1.207 2.79 ± 1.397 0.018

Frequency 0 9.07 ± 3.594 9.21 ± 4.324 0.897
4 5.19 ± 2.058 6.43 ± 2.645 0.058

HAMA (score) 0 6.37 ± 3.353 8.11 ± 3.900 0.083
4 5.44 ± 2.750 6.39 ± 2.793 0.210

HAMD (score) 0 7.44 ± 4.032 8.64 ± 4.507 0.304
4 6.26 ± 3.020 6.82 ± 3.175 0.054

PSQI (score) 0 6.22 ± 4.237 6.46 ± 4.060 0.830
4 4.56 ± 2.455 4.39 ± 2.233 0.798

Time to fall asleep (min) 0 27.22 ± 24.577 32.64 ± 25.547 0.426
4 16.67 ± 13.065 25.39 ± 18.274 0.047
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Alterations of PSQI After Treatment

The PSQI scores were not significantly different between the 
AMT and RT groups before and after treatment (P > 0.05, 
Table 2). However, the time to fall asleep in the AMT group 
was significantly shorter than that in the RT group after 
treatment (P < 0.05, Table 2).

Adverse Effects

Various adverse effects were recorded in the AMT group, 
including sleepiness (14.8%), dry mouth (11.1%), and 
constipation (7.4%). No cardiac events were reported. 
The adverse effects could be tolerant and improved within 
1 week without treatment. There were no obvious adverse 
effects in the RT group.

Discussion

As the etiology of FD is multifactorial, PPIs, prokinetic 
drugs, and antidepressants are usually used for the manage-
ment of FD. Evidence supporting these approaches for FD 
treatment is still unclear and inconsistent [21–26]. Accord-
ing to the Rome IV criteria, FD is subdivided into two sub-
groups: EPS and PDS. These two clinical types have differ-
ent pathogeneses. Visceral hypersensitivity is believed to 
play an important role in the pathophysiology of EPS [27, 
28]. Pantoprazole is a PPI drug that inhibits the final step 
in gastric acid production; therefore, it is widely applied 
for the treatment of erosive esophagitis associated with 
gastroesophageal reflux disorders as well as pathological 
hypersecretory diseases. It is also a conventional treatment 
for EPS [29]. In clinical practice, there are no very effec-
tive therapeutic approaches for EPS, due to complex etiol-
ogy and recurrent characteristics of the disease, and lack of 
validated end points. Antidepressants are often used to treat 
those patients [30]. In this study, one of these, AMT was 
employed to treat EPS patients.

AMT belongs to the group of tricyclic antidepressants, a 
high dose (100–250 mg/d) of which can cause serious side 
effects. However, low-dose AMT is reported to be well toler-
ated and has been applied to treat patients with FD, irritable 
bowel syndrome, and Globus pharynges, especially for the 
improvement of abdominal pain [8, 15, 31–33]. Namin et al. 
have studied 31 patients with cyclic vomiting syndrome, 
another functional gastrointestinal disorder affected by psy-
chological factors. They applied low-dose AMT (1 mg/kg/
day, equivalent to 60 mg/day) to treat cyclic vomiting syn-
drome patients; their results showed a 93% efficacy rate of 
symptom relief, and 26% of them achieved full remission 
[10]. In this study, we used a much lower dose of AMT 
(25 mg/day) to treat EPS, compared with the study by Namin 

et al. A randomized, placebo-controlled, double-blind, two-
period cross-over trial reported that low-dose AMT could 
decrease visceral sensitivity in healthy Chinese volunteers 
[34]. In addition, Thoua et al. [15] have reported that irritable 
bowel syndrome patients treated with AMT (25–50 mg/d) for 
3 months had an obviously decreased rectal hypersensitiv-
ity to electrical stress. Moreover, a multicenter, double-blind 
trial demonstrated that low-dose AMT was beneficial for 
some patients with FD, particularly those with ulcer-like FD 
[35]. In this study, we carried out a prospective, randomized, 
and controlled trial to explore the efficacy of low-dose AMT 
(25 mg/day) to treat EPS. The treatment efficiency of the EPS 
patients with AMT was extremely greater than that with RT 
treatment. We found that low-dose AMT could obviously 
improve the dyspepsia symptoms and the time to fall asleep 
in the EPS patients, yet it did not reduce the psychological 
distress. As expected, the adverse reactions to low-dose AMT 
were mild and tolerant. These responses may be related to the 
brain–gut axis regulation by inhibition of the norepinephrine 
transporter and serotonin transporter to alter neurotransmitter 
systems of pain centers in the brain.

However, some limitations of this study must be acknowl-
edged. First, the sample size of the EPS patients was not 
large enough. Future studies including larger sample sizes 
are required. Second, EPS diagnosis was only based on the 
symptomatic pattern, and no objective indices were available 
for EPS diagnosis. Finally, we were not able to distinguish 
whether the shorter time to fall asleep was caused by dys-
pepsia symptom relief or whether the dyspepsia symptom 
relief was induced by the improvement in the time to fall 
asleep. For this point, we will design some rigorous trials in 
the future to explore the cause and effect.

In conclusion, low-dose AMT was demonstrated to be 
efficacious to relieve dyspepsia symptoms and to shorten 
the time to fall asleep in EPS patients, although it did not 
reduce the psychological distress. The results of this study 
provide another effective method to relieve dyspepsia symp-
toms in the clinic and to improve the time to fall asleep for 
EPS patients. Therefore, it could be considered as a good 
candidate for EPS treatment in the clinic.
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