
TYPE Original Research

PUBLISHED 08 December 2022

DOI 10.3389/fpsyt.2022.1063722

OPEN ACCESS

EDITED BY

Stephan Zipfel,

University of Tübingen, Germany

REVIEWED BY

Jianxin Cao,

First People’s Hospital of

Changzhou, China

Jun Otonari,

Kyushu University, Japan

*CORRESPONDENCE

Sheng-Liang Chen

chenshengliang011774@renji.com

Xiu-Juan Yan

joyceyan0532@126.com

†These authors share last authorship

SPECIALTY SECTION

This article was submitted to

Psychological Therapy and

Psychosomatics,

a section of the journal

Frontiers in Psychiatry

RECEIVED 07 October 2022

ACCEPTED 21 November 2022

PUBLISHED 08 December 2022

CITATION

Wang Q-Q, Cheng L, Wu B-Y, Xu P,

Qiu H-Y, Wang B, Yan X-J and

Chen S-L (2022) Short-course

antidepressant therapy reduces

discontinuation syndrome while

maintaining treatment e�cacy in

patients with refractory functional

dyspepsia: A randomized controlled

trial. Front. Psychiatry 13:1063722.

doi: 10.3389/fpsyt.2022.1063722

COPYRIGHT

© 2022 Wang, Cheng, Wu, Xu, Qiu,

Wang, Yan and Chen. This is an

open-access article distributed under

the terms of the Creative Commons

Attribution License (CC BY). The use,

distribution or reproduction in other

forums is permitted, provided the

original author(s) and the copyright

owner(s) are credited and that the

original publication in this journal is

cited, in accordance with accepted

academic practice. No use, distribution

or reproduction is permitted which

does not comply with these terms.

Short-course antidepressant
therapy reduces discontinuation
syndrome while maintaining
treatment e�cacy in patients
with refractory functional
dyspepsia: A randomized
controlled trial

Qian-Qian Wang, Li Cheng, Bi-Yu Wu, Ping Xu, Hong-Yi Qiu,

Bo Wang, Xiu-Juan Yan*† and Sheng-Liang Chen*†

Division of Gastroenterology and Hepatology, Key Laboratory of Gastroenterology and Hepatology,

Ministry of Health, Shanghai Institute of Digestive Disease, Renji Hospital, School of Medicine,

Shanghai Jiao Tong University, Shanghai, China

Background and objective: Long-course (LC) antidepressants for the

treatment of disorders of gut-brain interaction, such as refractory functional

dyspepsia (rFD), pose patients at risk of antidepressant discontinuation

syndrome (ADS). Short-course (SC) therapy of rapid-acting antidepressantmay

reduce discontinuation syndromes while maintaining e�cacy for dyspeptic

symptoms. However, the evidence-based research is lacking. This study aims

to determine whether SC therapy with antidepressants could decrease the risk

of ADS with comparable treatment e�cacy to LC therapy in rFD.

Methods: This randomized clinical trial with rFD patients was conducted at

a tertiary hospital in China. Participants (N = 240) were randomly allocated

to receive flupentixol-melitracen (FM) plus omeprazole therapy for 2 (SC

group) or 4 (LC group) weeks, respectively. Scores for Leeds Dyspepsia

Questionnaire (LDQ), Generalized Anxiety Disorder-7 (GAD-7) and Patient

Health Questionnaire-9 for Depression (PHQ-9) were assessed at baseline and

every 2 weeks, ending at 4 weeks after treatment. ADS was assessed after drug

cessation. Medication possession ratio (MPR) for FM was calculated.

Results: The severity and incidence of ADS of patients in SC group were

significantly lower than those in LC group (0.60 ± 0.62 vs. 1.71 ± 1.58 and

3.64 vs. 39.45%; both P < 0.0001). The MPR values for FM were significantly

higher in patients of SC group than in LC group (P < 0.0001). Scores for LDQ,

GAD-7 and PHQ-9 decreased in patients of both groups, and the symptom

improvement in SC group was comparable to that in LC group after treatment.
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Conclusions: Compared to 4-week FM therapy, the 2-week FM therapy

reduces the risk of ADS with non-inferior treatment e�cacy in patients

with rFD.

Clinical trial registration: Clinical trials.gov, identifier NCT05099913.

KEYWORDS

neuromodulator, antidepressant discontinuation syndrome, psychosomatic disease,

functional dyspepsia, flupentixol-melitracen

Introduction

Functional dyspepsia (FD) affects up to 16% of the general

population, and is characterized by abdominal symptoms

including postprandial fullness, early satiety, epigastric pain

or burning, which are unexplained after a routine clinical

examination (1). As one kind of disorders of gut-brain

interaction (DGBI), psychological factors, such as mental

stress and distress, may contribute to the development of FD

symptoms (2, 3). Therefore, FD is regarded as a gut-associated

psychosomatic disease due to the involvement of psychological

factors in the pathogenesis of the disease (4). Current therapeutic

options for FD include anti-acids, proton pump inhibitors

(PPIs), prokinetics, eradication of Helicobacter pylori (H.

pylori) and central neuromodulators (1). These medications can

relieve symptoms in a subset of patients, while a considerable

proportion of FD patients fail to achieve satisfactory effects

with continuous symptoms over months. Patients who display

persisting FD symptoms for over 6months and are unresponsive

to at least two medical treatments, such as antiacids, PPIs,

prokinetics, and eradication of H. pylori, are defined as

refractory FD (rFD) (5, 6). Central neuromodulators, such as

tricyclic antidepressants (TCAs) and serotonin-norepinephrine

reuptake inhibitors (SNRIs), have been shown to be beneficial

and are recommended for the treatment of FD (7–9).

With the increasing use of neuromodulators in DGBI, side

effects associated with neuromodulators have emerged, which

are reported to be themost common barriers to neuromodulator

use (10). Besides, currently used neuromodulators are mainly

slow-acting agents requiring at least 6–8 weeks for their

actions, which might lead to stigma attributed to antidepressant

and treatment non-adherence (11). In addition to the side

effects and antidepressant non-adherence, the clinical use

of neuromodulators is further complicated by antidepressant

discontinuation syndrome (ADS) (12). ADS is characterized

by a series of symptoms originated from central nervous

system (CNS), including Flu-like symptoms, Insomnia, Nausea,

Imbalance, Sensory disorders, and Hyperarousal (anxiety or

agitation), summarized as FINISH (13, 14). The discontinuation

symptoms generally occur within 2–4 days after drug cessation

or tapering and last for 1–2 weeks (occasionally up to 1

year) (12). The incidence of ADS ranges from 9 to 66%

in different types of antidepressants (12, 13, 15–17). The

underlying mechanisms of ADS are still unclear. It might be

associated with elevated synaptic levels of serotonin (17, 18),

as well as increased levels of neurotrophic factors (19–21),

dopamine receptors (22), and pro-inflammatory cytokines (16,

23) in brain. Currently, the effectiveness and safety of different

approaches to discontinuing antidepressants are still uncertain

(24, 25). Therefore, the prevention and management of ADS is

of great clinical significance and needs to be considered before

initiating antidepressant therapy.

The literature suggests that tapering of drug is unnecessary

after treatment with an antidepressant for <4 weeks,

indicating a low risk of ADS after short-term application

of antidepressants (12). ADS occurs in ∼20% of patients

who receive antidepressant treatment for 6 weeks or longer

(15, 16). Based on these findings, we presume that short-course

(SC) antidepressant therapy might not induce ADS, while

long-course (LC, 4 weeks or longer) therapy could increase

the risk of ADS. Currently, neuromodulators are generally

applied for 4–12 weeks in FD in literature (7, 8, 11, 26), which

could pose patients at a risk of ADS. Reducing the course of

neuromodulators appears to be a viable way to prevent ADS

in FD treatment. However, it may raise the concern about the

insufficiency of therapeutic efficacy for FD.

Low to modest dosages of TCAs provide the most

convincing evidence of benefits in treating chronic

gastrointestinal (GI) pain and DGBI in Rome Foundation

Working Team Report (3). Neuromodulators augmentation

treatment (TCAs/SNRIs plus antipsychotics) is recommended

by the Rome Committees for DGBI when monotherapy is

unsuccessful or produces side effects (3). Flupentixol-melitracen

(FM, Deanxit, H. Lundbeck A/S, Denmark), which contains

TCA and antipsychotic agents, was reported to be the most

widely used antidepressant for depression disorders or

psychosomatic diseases in six major cities of China from 2013

to 2018 (27). Flupentixol, as an antipsychotic agent, acts directly

on the dopamine D1 and D2 receptors on the presynaptic

membrane and increases dopamine concentrations in the
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synaptic space (28, 29). Melitracen, as a TCA, can increase the

concentration of norepinephrine (NE) and serotonin (5-HT) in

the synaptic space (30). FM at small doses has shown benefits

for patients with rFD in east China (31). Although FM has been

used for 8 weeks in the treatment of FD in China and America

(32, 33), as a rapid-acting agent, FM treatment for 2 weeks has

been reported to significantly improve gastroesophageal reflux

symptoms (34). Besides, it has been shown that FM relieves

anxiety and depression symptoms within 2 weeks in chronic

somatic diseases in a randomized clinical trial (35). Therefore,

it is probable that FM treatment for 2 weeks could be effective

in relieving FD symptoms while reducing the risk of ADS.

However, evidence-based research is still lacking.

In this prospective randomized clinical trial, we compared

ADS and treatment outcome in patients with rFD receiving

SC or LC FM therapy. The study aimed to provide practical

advice on the prevention of ADS in patients with rFD receiving

neuromodulator treatment.

Materials and methods

Ethics

The study was conducted following the principles of

Declaration of Helsinki and approved by the Ethics Committee

of Renji Hospital (Approval No. 2015-038K). The clinical trial

was registered in ClinicalTrials.gov (NCT05099913) (https://

clinicaltrials.gov/). An informed consent form was obtained

from each participant before initiation of study protocol. The

potential adverse effects of medications were explained in the

same way to the patients from both groups before research.

Participants

In this randomized controlled trial, rFD patients with

continuous symptoms over 6 months and unresponsive to at

least two medications (histamine-2 blockers, PPIs, prokinetics,

and H. pylori) were recruited at the outpatient clinic of Renji

Hospital from October 2020 to February 2022. A total of 269

patients were enrolled and assessed for eligibility by experienced

gastroenterologists. The inclusion criteria were: (i) met the

Rome IV criteria for FD; (ii) absence of abnormalities on

physical examination, laboratory tests (including a routine blood

test, blood glucose, and liver function examination), abdominal

imaging or GI endoscopy; and the absence of H. pylori infection;

(iii) without the use of sedative-hypnotic, antidepression, or

antianxiety drugs in the past 6 months; and (iv) signed the

informed consent of this study. The exclusion criteria were:

(i) with organic diseases that might impair gastric function

such as peptic ulcer, GI cancer, diabetes, scleroderma, nervous

system disease, severe liver disease, heart disease, or alcoholism

disorders; (ii) pregnancy or lactation; (iii) difficulty completing

follow up or various factors affecting compliance; or (iv) a

history of allergic reaction to any of the drugs used in the study.

Study design and interventions

The study was a prospective, randomized, controlled

clinical trial. Eligible patients were evaluated by experienced

gastroenterologists, and then introduced with the study

protocol. All the enrolled patients were randomly divided into

two groups by an independent investigator using a computer-

generated random number table. The statistician was blinded to

treatment allocation.

Different medication regimens were applied in two groups.

Patients in SC group received 560mg omeprazole (20mg,

bid) and 147mg FM (1 tablet, containing flupentixol 0.5mg

and melitracen 10mg, qd) with a 2-week treatment course.

Patients in LC group received 560mg omeprazole (20mg,

bid) and 294mg FM (1 tablet, qd) with a 4-week treatment

course. Omeprazole was applied twice daily before breakfast and

supper. FM was applied once daily before breakfast. We didn’t

distinguish epigastric pain syndrome or postprandial distress

syndrome of FD symptoms in our research as many patients

with rFD displayed overlapping symptoms.

Patients in both groups received education about disease

and healthy lifestyle before initiation of antidepressant. The

education was provided by experienced gastroenterologists

through clinician-patient communication. It could establish

patients’ understanding of the disease and alleviate their

concerns about the drug, which has been reported in our

previous research (36): (1) Brain is the “controller” of GI tract,

and the FD symptoms are caused by disorders of gut-brain

interaction, rather than a sole GI or psychological problem; (2)

Neuromodulators are used to relieve FD symptoms through

regulating functions of GI tract and brain, which mainly acts

on peripheral nervous system; (3) Neuromodulators are used in

FD at lower doses and shorter courses, which is different from

psychiatry patients. Lifestyle suggestions were as follows: (1)

Maintain regular sleep (37); (2) Keep regular meal patterns, and

eat a balanced low-fat diet with more vegetables and fruits (38–

40); (3) Recommend aerobic physical exercise for 150–300min

per week (41). These lifestyle suggestions were also provided as

a take-home note to the patients.

Outcome measurements

The primary endpoint was the proportion of patients with

ADS within 2 weeks upon drug cessation at the clinic, according

to the FINISH symptoms (13, 14). The secondary endpoints

included treatment outcomes at the end of treatment and 4-week

follow-up period, as well as medication adherence. Treatment
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outcomes of dyspeptic symptoms (42, 43) and psychological

status (44, 45) were assessed by self-reporting questionnaires at

baseline, and every 2 weeks during treatment, ending at 4 weeks

after treatment.

The FINISH questionnaire consisted of six items, to

assess severity of discontinuation symptoms associated with

antidepressants: (1) Flu-like symptoms; (2) Insomnia: difficulty

falling asleep or waking up; (3) Nausea (vomiting occasionally);

(4) Imbalance (extrapyramidal symptoms): limb tremor

and dyskinesia; (5) Sensory disturbances: itch, numbness,

shock-like, palpitation, sweating abnormalities, or abdominal

discomfort; (6) Hyperarousal and other emotional distress:

anxiety, agitation, or depression (14, 46, 47). Each item was

ranked on a 4-point scale and the scoring criteria was as

follows: 0, minimal, negligible; 1, mild, without affecting

daily life; 2, moderate, affecting daily life but not interrupting

ongoing activities; 3, severe, interrupting daily activities.

The final FINISH score was calculated as the sum of the

six items. Higher score indicated more severe symptoms.

Considering the complication and vagueness of symptoms,

scores ≥2 were defined as ADS (when the symptoms affected

patients’ daily life or at least two kinds of discontinuation

symptoms occurred).

Leeds Dyspepsia Questionnaire (LDQ) (mandarin version)

was applied to assess frequency and severity of dyspeptic

symptoms, including epigastric pain, epigastric burning,

postprandial fullness, early satiety, acid reflux, nausea, belch,

and vomiting (43). The LDQ scores of 0–4 were classified as

very mild dyspepsia, 5–8 as mild dyspepsia, 9–15 as moderate

dyspepsia, and >15 as severe or very severe dyspepsia. Overall

FIGURE 1

Workflow of randomization and treatment procedures of enrolled patients. FM, flupentixol-melitracen; SC, short-course; LC, long-course.
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TABLE 1 Demographic and baseline clinical characteristics of the

enrolled patients with refractory functional dyspepsia in per-protocol

analysis.

Characteristics SC group LC group P-value

n 110 109 /

Sex ratio (F/M) 1.89 1.60 0.54

Age (years) 42.19± 11.26 42.85± 11.82 0.65

Disease duration (months) 10.74± 3.13 10.70± 3.43 0.93

BMI (kg/m2) 21.68± 2.29 21.51± 1.62 0.52

LDQ scores 8.66± 2.02 8.69± 2.77 0.92

GAD-7 scores 8.97± 2.67 9.00± 2.55 0.94

PHQ-9 scores 5.96± 3.14 5.94± 2.56 0.94

Values are presented as mean ± SD. SC, short-course; LC, long-course; BMI, body

mass index; LDQ, Leeds Dyspepsia Questionnaire; GAD-7, Generalized Anxiety Disorder

Scale; PHQ-9, Patient Health Questionnaire Depression Scale.

resolution of dyspeptic symptoms was defined as over 50%

reduction in LDQ score.

Generalized Anxiety Disorder Scale (GAD-7) was applied to

screen generalized anxiety disorder (44). It consisted of seven

items and each item had 4 ranks (0–3). The final GAD-7 scores

were calculated as the sum of the seven items. The GAD-7

scores of 0–4 were classified as the absence of anxiety, 5–9 as

mild, 10–14 as moderate, and ≥15 as severe. The Patient Health

Questionaire-9 Depression Scale (PHQ-9) was applied to screen

depression disorders consisting nine items (45). Each item had 4

ranks (0–3). The final PHQ-9 scores were calculated as the sum

of the nine items. The PHQ-9 scores of 0–4 were classified as

none or minimal depression, 5–9 as mild, 10–14 as moderate,

15-19 as moderately severe, and ≥20 as severe depression.

Medication compliance was evaluated by calculating the

medication possession ratio (MPR) (48). MPR was defined as

the number of drugs taken by the patient relative to the amount

prescribed during treatment (26). TheMPR value of each patient

was recorded after treatment.

Statistical analysis

The sample size was calculated assuming a 15% difference

of ADS incidence between two groups (SC was 0.05 and LC was

0.2) (16), with a significance level of 0.05 (α) and a power of 95%

(1 – β) in the two-sided test. Additionally, the total sample size

was 240 subjects with 108 patients per group considering ∼10%

of withdrawing or loss to follow-up.

Drug efficacy, treatment compliance and the incidence of

ADS were analyzed based on the per-protocol population. For

the primary endpoint, the proportion of patients with ADS

within 2 weeks after drug cessation, according to the FINISH

score, was calculated in the per-protocol set. Chi-square test

and Fisher’s exact tests were used to compare the primary

endpoint, the proportion of patients with overall alleviation

and secondary endpoints between two groups. Paired t-test was

applied to compare the difference in symptom score of each

group before and after treatment. Unpaired t-test was used

to compare the difference of symptom score and medication

compliance between two groups. Pearson’s correlation analysis

was used to determine the correlation of psychological status

and dyspeptic symptoms. Continuous variables were displayed

asmean± SD. The data were analyzed using the SPSS 24.0 (IBM,

Armonk, NY, USA). Statistical significance for all analysis was

determined at the P < 0.05 level.

Results

Demographics and baseline clinical
characteristics

The workflow of randomization and treatment was

displayed in Figure 1, following the CONSORT 2010 guidelines

(http://www.consort-statement.org/consort-2010). In this

study, 269 enrolled patients were assessed for eligibility for

the research. Amongst them, 16 did not meet the inclusion

criteria, eight declined to participate the research, and five did

not complete the whole follow-up process due to individual

reasons. In total, 240 patients diagnosed with FD were enrolled

into our study and initiated antidepressant treatment. These

patients were randomly allocated to receive 2- or 4-week FM

treatment combined with omeprazole. During the research

process, 20 patients were excluded from the program due to

protocol violations, adverse effects, or loss to follow-up. Finally,

220 patients (110 patients of SC group, 109 patients of LC

group) who completed the treatment and follow-up procedures

were included into data analysis (per-protocol analysis). The

demographic characteristics, baseline dyspeptic symptom

scores, anxiety and depression scores of enrolled patients were

shown in Table 1. Before treatment, two groups of patients

were well-balanced in gender, age, duration of disease, and

body mass index (BMI). There was no significant difference

in baseline dyspeptic symptom scores, anxiety, and depression

scores between two groups.

ADS

Discontinuation symptoms were assessed within 2 weeks

after drug cessation. The FINISH questionnaire showed that

most symptoms were mild with scores ranging from 0 to

5 (Figure 2A). The average FINISH score in SC group was

significantly lower than that in LC group (0.60 ± 0.62 vs.

1.71 ± 1.58, P < 0.0001; Figure 2A). Among these patients,

the incidence of ADS (FINISH score ≥ 2) in SC group was

significantly lower than that in LC group [3.64% (4/110) vs.

39.45% (43/109), P < 0.0001; Figure 2B]. Patients receiving

2-week FM treatment had a significantly lower risk of ADS
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FIGURE 2

Antidepressant discontinuation syndrome (ADS) in patients with refractory functional dyspepsia. (A) The FINISH scores in patients of SC group (n

= 110) and LC group (n = 109). (B) Incidence of ADS after drug discontinuation. SC, short-course; LC, long-course. ****P < 0.0001.

compared to patients receiving 4-week FM treatment (Relative

risk 9.75, 95% CI 3.84–25.57). These results indicated that as

the duration of treatment increased from 2 to 4 weeks, patients

would face a remarkably increased relative risk of ADS. Besides,

the discontinuation symptoms would becomemore complicated

and serious.

In our research, discontinuation symptoms generally

occurred within 3 days after drug cessation, and most symptoms

were overlapping, as shown in Table 2. Flu-like symptoms

and nausea were not observed in our research. Insomnia and

emotional distress were the most common discontinuation

symptoms. The incidence of insomnia in SC group was

significantly lower than that in LC group (2.73 vs. 34.86%,

P < 0.0001). The incidence of hyperarousal in SC group

was also significantly lower than that in LC group (0.91 vs.

16.51%, P < 0.0001). In LC group, 9.17% of patients reported

imbalance (tremor and dyskinesia), which was significantly

higher than that in SC group (9.17 vs. 0.91%, P < 0.01). In

LC group, 6.42% of patients developed sensory disturbance

(sweating abnormalities and epigastric discomfort), while only

0.91% of patients in SC group reported heavy sweating.

The incidences of different discontinuation symptoms were

significantly higher in LC group than that in SC group (P <

0.01 or P < 0.0001; Table 2). Most discontinuation symptoms

relieved spontaneously within 2 weeks during follow-up.

Treatment outcomes of dyspeptic
symptoms and psychological condition

Patients in SC group and LC group were treated with 2- and

4-week FM medication, respectively, then they were followed

up for 4 weeks after treatment. Most patients showed quick

TABLE 2 Symptoms of antidepressant discontinuation syndrome in

patients with refractory functional dyspepsia.

Symptoms SC group (n = 110) LC group (n = 109)

Insomnia 3 (2.73) 38 (34.86)****

Imbalance† 1 (0.91) 10 (9.17)**

Sensory disturbances‡ 1 (0.91) 7 (6.42)

Hyperarousal§ 1 (0.91) 18 (16.51)****

†Imbalance included limb tremor and dyskinesia.
‡Sensory disturbances included sweating abnormalities and abdominal discomfort.
§Hyperarousal included anxiety and agitation.

SC, short-course; LC, long-course. **P < 0.01, ****P < 0.0001 (χ2 test).

Data are presented as n (%).

response to the therapy and reported symptom relief after 2–

3 days. After treatment, the LDQ scores in SC group and LC

group decreased compared to baseline, respectively (P < 0.001;

Figure 3A), with no significant difference between two groups

(SC 3.25 ± 1.98 vs. LC 3.28 ± 2.10, P = 0.89; Figure 3A). The

patients were followed up at 2 and 4 weeks after completing

therapy, and the reductions of LDQ scores in SC group was

slightly higher than in LC group while showing no significant

difference between two groups (2-week, SC 3.03 ± 1.89 vs.

LC 3.21 ± 1.93, P = 0.48; 4-week, 2.97 ± 1.71 vs. 3.17 ±

1.72, P = 0.38; Figure 3A). It showed that the improvements

of dyspeptic symptoms could be maintained for 4 weeks after

treatment in both groups, and FM treatment for 2 or 4 weeks

had no significant difference in relieving dyspeptic symptoms.

The treatment efficacy for dyspeptic symptoms was shown in

Table 3. Patients showing over 50% reduction in LDQ scores

after treatment were considered as effective treatment response.

There was no significant difference in the efficacy rate between
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FIGURE 3

Treatment outcomes of patients with refractory functional dyspepsia receiving 2- or 4-week FM treatment. (A) LDQ scores, (B) GAD-7 scores,

and (C) PHQ-9 scores in SC group (n = 110) and LC group (n = 109). SC, short-course; LC, long-course; LDQ, Leeds Dyspepsia Questionnaire;

GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9 Depression Scale. ***P < 0.001, comparison with baseline in SC

group; ###P < 0.001, comparison with baseline in LC group.

TABLE 3 E�ectiveness of dyspeptic symptoms during follow-up.

Effectiveness† SC group

(n = 110)

LC group

(n = 109)

P-value

Therapy end 92 (83.64) 89 (81.65) 0.85

2-week follow-up 89 (80.91) 79 (72.48) 0.24

4-week follow-up 86 (78.18) 78 (71.56) 0.41

†Over 50% reduction in LDQ score was considered as effective treatment response.

Data were presented as n (%).

two groups at the end of treatment (SC 83.64 vs. LC 81.65%,

P = 0.85). During follow-up, the treatment efficacy showed no

significant difference between the two groups (2-week, 80.91

vs. 72.48%, P = 0.24; 4-week, 78.18 vs. 71.56%, P = 0.41).

The therapeutic effect could be maintained for 4 weeks after

completion of treatment and recurrence of FD symptoms was

not observed in both groups.

Anxiety status was shown in Figure 3B. After treatment,

the GAD-7 scores decreased significantly in SC group and LC

group compared to baseline, respectively (P < 0.001; Figure 3B),

with no significant difference between two groups (SC 4.81 ±

2.41 vs. LC 5.06 ± 2.09, P = 0.42). The reductions of GAD-

7 scores sustained for at least 4 weeks during follow-up and

showed no significant difference between two groups (2-week,

SC 4.58 ± 1.64 vs. LC 4.68 ± 2.15, P = 0.71; 4-week, 4.51 ±

1.72 vs. 4.56 ± 2.18, P = 0.85; Figure 3B). It revealed that the

improvements of anxiety scores could sustain for at least 4 weeks

after treatment in both groups. These results suggested that 2

or 4 weeks of FM treatment had no significant difference in

improving anxiety symptoms.

Depression status was shown in Figure 3C. The PHQ-

9 scores significantly decreased in SC group and LC group

compared to baseline, respectively (P < 0.001; Figure 3C), with

no significant difference between two groups (3.51 ± 1.80 vs.

3.48 ± 1.79, P = 0.90). The patients were followed up at 2 and 4

weeks after completing treatment, and the reduction of PHQ-9

scores persisted and showed no significant difference between

two groups (2-week, 3.39 ± 1.48 vs. 3.43 ± 1.71, P = 0.85;

4-week, 3.43 ± 1.32 vs. 3.47 ± 1.60, P = 0.84; Figure 3C). It

revealed that the improvements of depressive emotions could be

maintained for 4 weeks after completion of treatment in both

groups, and FM treatment for 2 or 4 weeks of FM treatment had

no significant difference in relieving depressive condition.

Correlation analysis between dyspeptic
symptoms and psychological condition

We analyzed the correlation between LDQ scores with

GAD-7 or PHQ-9 scores in two groups. The results revealed

that patients with rFD were usually accompanied by emotional

distress (Figure 4). It showed that LDQ score was positively

correlated with GAD-7 score (r = 0.398, P < 0.001; Figure 4A)

and PHQ-9 score (r = 0.247, P < 0.001; Figure 4B) before

treatment. After treatment, dyspeptic symptoms and emotional

disorders were significantly decreased. Post-treatment LDQ

score was also positively correlated with GAD-7 score (r= 0.498,

P < 0.001; Figure 4C) and PHQ-9 score (r = 0.349, P < 0.001;

Figure 4D). These results indicated that there was a correlation

between dyspeptic symptoms with emotional distress in rFD.

Medication compliance

We also evaluated the medication compliance for FM in

patients of both groups. It showed that patients treated with FM

for 2 weeks had an average MPR value of 0.83 ± 0.08, while

those treated with FM for 4 weeks had an average MPR value

of 0.74 ± 0.13. Medication compliance for FM was significantly

higher in SC group than in LC group (P < 0.0001; Figure 5). It
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FIGURE 4

Correlation between dyspepsia symptoms with emotional disorders. (A) Baseline GAD-7 scores with LDQ scores. (B) Baseline PHQ-9 scores

with LDQ scores. (C) Post-treatment GAD-7 scores with LDQ scores. (D) Post-treatment PHQ-9 scores with LDQ scores. LDQ, Leeds Dyspepsia

Questionnaire; GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9 Depression Scale.

suggested that longer treatment course may affect the patient’s

medication compliance.

Safety analyses

In total, five patients (5/110, 4.54%) in SC group and

twenty-two patients (22/109, 20.18%) in LC group reported

adverse effects during treatment, including dry mouth, sleep

disturbance, tardive dyskinesia, and increased heart rate

(Table 4). Dry mouth was found in 5 patients (4.55%) of SC

group and thirteen patients (11.93%) of LC group. Four patients

(3.64%) of SC group and twenty patients (18.35%) of LC group

reported sleep disturbance. The incidence was significantly

lower in SC group than LC group (3.64 vs. 18.35%, P < 0.05;

Table 4). Tardive dyskinesia was found in eight patients (7.34%)

of LC group and one patient (0.91%) of SC group, and it was

significantly lower in SC group than in LC group (0.91 vs. 7.34%,

P < 0.01; Table 4). One patient (0.91%) in SC group and three

patients (2.75%) in LC group reported increased heart rate. All

these adverse effects were mild. No severe events occurred in

the research.

Discussion

Neuromodulators could attenuate visceral nociception and

exert profound effects on peripheral nervous system (e.g., GI

tract), and has been proven to be effective in the treatment

of rFD (6). However, concerns about side effects and ADS

were the most common barriers to neuromodulator use (10,

13). Gastroenterologists are concerned about ADS and side

effects of LC therapy and the insufficiency of efficacy of

SC therapy in rFD. Therefore, our research compared ADS,
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FIGURE 5

Medication adherence. MPR, medication possession ratio; SC,

short-course; LC, long-course; ***P < 0.001.

dyspeptic symptoms and side effects in patients with rFD

receiving SC neuromodulator therapy vs. those receiving LC

therapy. The results showed that 2-week FM treatment obtained

comparable efficacy to 4-week FM treatment with fewer ADS

and adverse effects in patients with rFD. This research could

provide practical advice for gastroenterologists when treating

FD patients who are worried about antidepressant dependence

(11, 36).

ADS is one of the most concerned issues in the clinical

application of neuromodulators on DGBI. Longer treatment

course may increase the risk of ADS and antidepressant

therapy for <4 weeks is unlikely to induce ADS after

drug discontinuation (12, 13, 15, 16, 46). Consistently, our

research found that discontinuation symptoms were more

severe in LC group than in SC group. The average FINISH

score in SC group was significantly lower than that in LC

group. Moreover, incidence of ADS (FINISH score ≥ 2) in

SC group was very low (3.64%) while it was remarkably

higher in LC group (39.45%). The incidence of individual

discontinuation symptoms (including insomnia, imbalance,

sensory disturbances and hyperarousal) was also lower in SC

group (0.91–2.73%) than in LC group (6.42–34.86%). These

results indicated that shortening the course of neuromodulator

therapy may reduce ADS.

The mechanism of ADS has not been fully illustrated yet

(12, 15, 16). The oppositional model of tolerance explained that

the drug effect on serotonin function occurred at 2–4 weeks

after treatment, with adaptive changes of serotonin actions in

the brain (49). Neuromodulators act through increasing the

concentration of neurotransmitters in the synaptic cleft, finally

trigger synapse redistribution in terms of the number and types

of receptors in the presynaptic and postsynaptic membranes.

Afterwards, the biological balance of the neurotransmitter-

receptor axis can be maintained by a continuous supply of

neuromodulators (50, 51). After longer treatment courses,

TABLE 4 Adverse e�ects during treatment.

Adverse effects SC group (n = 110) LC group (n = 109)

Dry mouth 5 (4.55) 13 (11.93)

Sleep disturbance 4 (3.64) 20 (18.35)**

Tardive dyskinesia 1 (0.91) 8 (7.34)*

Increased heart rate 1 (0.91) 3 (2.75)

SC, short-course; LC, long-course; *P < 0.05; **P < 0.01 (χ2 test).

Data were presented as n (%).

further adaptive changes in the brain may occur through

serotonin receptors and transporters or other neurotransmitters

(52, 53). The remodeling process requires at least 2–6 weeks

for the altered neurotransmitters and membrane receptors to

achieve the functional homeostasis (19, 28, 54–57). Therefore,

it’s unlikely to induce ADS before the remodeling process is

completed, which could be the reason for low incidence of ADS

in 2-week FM treatment group.

The treatment efficacy for FD symptoms in SC group was

comparable to LC group in our research. In addition, the

medication compliance for FM in LC group was significantly

lower than that in SC group, perhaps it was due to the

stigma associated with disease and antidepressants, which could

hinder the treatment compliance and efficacy (11, 58). It

seemed that 2-week treatment with good drug compliance

is fairly sufficient to relieve FD symptoms. Moreover, most

discontinuation symptoms disappeared within 2 weeks and the

efficacy could be maintained for 4 weeks after drug cessation.

No significant relapse of symptoms was observed during follow-

up in both groups. These results also suggested that application

of quick-responding neuromodulator FM for 2 weeks might

relieve rFD symptoms with steady efficacy. Several patients in

LC group reported anxiety overlapping abdominal discomfort

during follow-up and these symptoms disappeared at the end

of research, which might be caused by ADS and need to be

distinguished from recurrence. Generally, the recurrence of

symptoms usually took more than a few days to appear, and

the reintroduction of antidepressants was needed to relieve

the symptoms. Discontinuation symptoms occurred within 2–4

days upon drug cessation, andmost symptoms were self-limiting

and disappeared after 1–2 weeks (12, 13, 15). It seemed that

2-week FM treatment could achieve non-inferior effectiveness

to 4-week FM treatment, meanwhile it could reduce the risk

of ADS.

We also found an interesting phenomenon that there

was a correlation between dyspeptic symptoms and emotional

distress in patients with rFD. As is known to all, psychological

morbidity is common in patients with DGBI (2). Patients’

stigma and wrong perceptions of medications and disease

could hinder treatment efficacy (58). It has been reported that

effective communication of the rationale of the brain-gut axis,
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benefits of neuromodulators or behavioral health treatments

could improve patient satisfaction and clinical outcomes (33,

36, 58, 59). Behavioral therapy, such as maintaining a low-fat

diet, regular sleep, and moderate exercise, was reported to be

beneficial in relieving FD symptoms (37–40). Therefore, our

research also included patient education in the management of

rFD, and these measures may contribute to achieving optimal

therapeutic effect.

This research reveals for the first time about the viable

way for the prevention of ADS in patients with FD. It shows

that a 2-week FM treatment can prevent ADS with comparable

therapeutic effect to a 4-week FM treatment, and it is relatively

safe with less adverse effects in patients with rFD. It also provides

a practical and worthwhile solution for gastroenterologists

in the treatment of FD patients who are worried about

ADS. Moreover, currently used neuromodulators in DGBI are

mainly slow-acting and single-target drugs, which require at

least 4 weeks of continuous treatment for therapeutic effects,

while FM for 2 weeks could produce considerable efficacy in

relieving gastroesophageal reflux symptoms and FD symptoms

(34). As a multi-target and fast-acting neuromodulator, FM

could provide a new perspective for the treatment of

DGBI (54).

This research also has several limitations. Firstly, there

is no controlled study of different types of neuromodulators.

The drug onset time and mechanisms of neuromodulators

may be different, which may be influential factors of

ADS (12, 13, 15). Secondly, FM was previously used

in America (32). Due to its fast onset, FM is the most

widely used antidepressant for psychosomatic diseases

in China, while the data of evidence-based research in

other countries is limited (27, 31, 35). Thirdly, we didn’t

distinguish epigastric pain syndrome or postprandial

distress syndrome in our research as many patients with

rFD displayed overlapping symptoms. Lastly, the follow-

up period after drug cessation is 4 weeks in the research,

which may be insufficient to prove that the 2-week therapy

could reduce recurrences of FD, and longer observation

period is required for the assessment of recurrences in

further studies.

Conclusion

In summary, 2-week FM therapy combined with

patient education can reduce ADS with comparable

effectiveness to 4-week FM therapy in relieving

dyspeptic symptoms and emotional distress of patients

with rFD.
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