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Background/Aims
A strong correlation between depression and irritable bowel syndrome with diarrhea (IBS-D) has been identified. The aim of this
study is to identify the correlations among depression, structural factors, gastrointestinal (GI) and extra-GI symptoms, and efficacy of
neuromodulators in patients with IBS-D.
Methods
Patients meeting the Rome III Diagnostic Criteria for IBS-D were enrolled. The intestinal symptoms and psychological states were
evaluated using IBS-specific symptom questionnaires and Hamilton Depression Rating Scale.
Results
In total, 410 patients with IBS-D were enrolled, 28.8% (118/410) had comorbid depression. Patients with depression did not readily
experience improvement in abdominal pain/discomfort after defecation, and had a higher prevalence of passing mucus, overlapping
functional dyspepsia, and extra-GI symptoms. The structural factor “mental disorders” significantly correlated with main bowel
symptom score and degree of pre-defecation abdominal pain/discomfort. No structural factor significantly correlated with bowel
movements or stool form. Patients who had passing mucus, overlapping functional dyspepsia and extra-GI painful symptoms have
higher score of “anxiety/somatization.” Patients with sexual dysfunction have higher score of “retardation symptoms.” In total, 28.3%
of patients with IBS-D were prescribed neuromodulators. Baseline scores of “anxiety/somatization” and “retardation symptoms”
positively correlated with improvement of diarrhea after paroxetine, and “sleep disturbances” positively correlated with improvement
of abdominal pain/discomfort and diarrhea after mirtazapine.
Conclusions
Comorbid depression and higher scores of structural factors might aggravate GI and extra-GI symptoms other than bowel movements
and stool form. Structural factors of Hamilton Depression Rating Scale correlated with efficacy of paroxetine and mirtazapine in
patients with IBS-D.
(J Neurogastroenterol Motil 2020;26:505-513)
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Instrumental Evaluation

Introduction
Irritable bowel syndrome (IBS) is one of the most common
functional gastrointestinal (GI) disorders and is characterized by
abdominal pain/discomfort and altered bowel habits. The estimated
global prevalence of IBS is 8.8%.1 In China, the prevalence is
about 6.5% and IBS with diarrhea (IBS-D) is the most common
subtype.2 The pathogenesis of IBS involves multiple factors and
mechanisms, including dysmotility, visceral hypersensitivity, gut
microbiome alterations, and abnormal brain-gut interaction.3 Psychological factors also play an important role.4 Patients with IBS
frequently have comorbid depression (prevalence of up to 50%).5
Patients with mental disorders also have increased risk of IBS.6
Psychotherapy and antidepressants (currently called neuromodulators) improve bowel symptoms while significantly improving the
mental state of patients with IBS,7-9 even those with refractory IBS
for which traditional treatments were ineffective.10 The Hamilton
Depression Rating Scale (HAMD) has been used to evaluate the
depressive state of patients with IBS in many studies.11 Studies on
depression suggest that the structural factors of the HAMD might
reflect the characteristics of depression; they also correlate with the
severity of depression, and predict the efficacy of neuromodulators.12,13 However, studies on the features of comorbid depression,
the indications and choices of neuromodulators for IBS are insufficient. Therefore, the present study provides clinical evidence for
treating IBS-D through evaluation of patients’ depressive state and
analysis of the correlations between depression features reflected by
structural factors, GI and extra-GI symptoms as well as the efficacy
of neuromodulators in IBS-D patients.

Materials and Methods
Study Population
Patients aged 18 to 70 years who met the Rome III criteria
for IBS-D14 were consecutively recruited from the gastroenterology clinics from July 2009 to May 2017. Patients with organic GI
diseases, connective tissue diseases, and metabolic diseases as confirmed by laboratory and endoscopy examinations in the last year
were excluded.15 All patients were informed about the study, after
which they provided either written or verbal consent to participate.
This study was approved by the Ethics Committee of hospital (Approval No. S-234).
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GI symptoms were assessed using the IBS symptom questionnaire,16 and included demographic information, main intestinal
symptoms, defecation-related symptoms, and extra-intestinal symptoms, which were completed in a face-to-face interview. The questionnaire included demographic information, main bowel symptoms, defecation-related symptoms, upper GI symptoms, extraGI symptoms, psychological state, and sleep state. The main bowel
symptoms (frequency and degree of pre-defecation abdominal pain/
discomfort, bowel movements and stool form during symptom
onset, and degree of improvement of abdominal pain/discomfort
after defecation) were scored as previously described,16 each with
a 4-point scale ranging from 0 (none) to 3 (onset every day or
symptom in severe or less relief) and the possible overall scale of
15.16 Bowel movements and stool form in the interictal period were
scored by the same standard and Bristol stool form scale.14 Gastroesophageal reflux disease (GERD) was diagnosed according to
the Montreal consensus.17 Functional dyspepsia (FD) fulfilled the
Rome III diagnostic criteria.14 Depressive symptoms were assessed
using the 17-item HAMD,12 which was translated to Chinese version in 1984 and had been validated to be widely used in China.18,19
The HAMD was administered by 3 specially trained professionals through conversation and observation. Depression states
were defined as follows: normal (total HAMD score of ≤ 7),
possible depression (8-16), mild depression (17-23), and moderate to severe depression (≥ 24). The 17 items were grouped into 5
structural factors: “anxiety/somatization” (including items of psychic anxiety, somatic anxiety, GI symptoms, general somatic symptoms, hypochondriasis [self-absorption, ie, bodily, hypochondriacal
delusions, etc], and insight), “mental disorders” (including items
of guilt, suicide, and agitation), “retardation symptoms” (including items of depressed mood, work and interests, retardation, and
genital symptoms), “sleep disturbances” (including items of initial
insomnia, middle insomnia, and delayed insomnia), and “weight
loss.”12,20,21 The patients also completed the Hamilton Anxiety Rating Scale (HAMA) (data not shown).
Some patients with IBS-D were prescribed neuromodulators
according to the following criteria: patients have comorbid depression and/or anxiety, refractory IBS, for which traditional treatments
(ie, antispasmodic, loperamide, probiotics, and traditional Chinese
medicine) were ineffective and discontinued. A visual analog scale
(VAS) was used to evaluate improvements in the following 4 symptoms after ≥ 1 month of treatment with neuromodulators: emotion,
sleep quality, degree of pre-defecation abdominal pain/discomfort,
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Statistical Methods
Data were analyzed using SPSS 23.0 software (IBM Corporation, Armonk, NY, USA). Continuous variables are presented as
mean ± standard deviation or median (interquartile range [IQR]),
and categorical variables are presented as a ratio. Continuous variables were analyzed using the independent two-sample t test and
correlation analysis. Categorical variables were compared using the
chi-square test and nonparametric test. Correlation analysis was
performed using Spearman rank correlation analysis. A P -value of
< 0.05 was considered statistically significant.

Results

significant differences in the HAMD scores assessed by 3 investigators (P > 0.05). In total, 28.8% (118/410) of patients had comorbid depression (total HAMD score of ≥ 17); 25.1% (103/410)
had mild and 3.7% (15/410) had moderate to severe depression.
In all patient groups, the anxiety/somatization score was the highest
among the terms of the structural factors of the HAMD (Table 1),
71.7% (294/410) of patients had self-absorption (bodily); 20.9%
(86/410) were troubled by hypochondriacal delusions, of whom
41.9% (36/86) without depression. In factors of mental disorders,
34.4% (141/410) of patients felt guilty, of whom 60.3% (85/141)
without depression; 1.2% (5/410) had negative thoughts (suicidal
ideation), of whom all had comorbid depression.

12

With depression
Without depression

10

Symptom scores

and diarrhea. Improvement was defined as follows: no improvement (no change in symptoms or VAS score), mild improvement
(obvious symptoms that significantly impair daily life with a 1-3
points decrease in VAS score), moderate improvement (symptoms
that impair daily life with a 4-7 points decrease), and significant improvement or full mitigation (slight symptoms or recovery with an
8-10 points decrease).
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Demographic and Clinical Characteristics
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Depressive State and Characteristics Reflected by
Structure Factors of Patients With Irritable Bowel
Syndrome
The mean HAMD score was 13.2 ± 5.9, and there were no
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In total, 410 patients with IBS-D were enrolled (250 male, 160
female; sex ratio, 1.56:1). Their mean age was 41.9 ± 11.3 years
(range, 18-68 years). The mean disease course of IBS-D was 4.5
(IQR [2.0, 10.0]) years.

Figure 1. Scores of main bowel symptoms in irritable bowel syndrome

with diarrhea patients with and without depression. The score for the
degree of improvement in abdominal pain/discomfort after defecation
in patients with depression is higher than that in patients without depression. *P < 0.05. abd. pain, abdominal pain/discomfort.

Table 1. Scores of Hamilton Depression Rating Scale and Structural Factors of Patients With Irritable Bowel Syndrome With Diarrhea

HAMD and
structural factors

All patients
(N = 410)

Patients with depression
(n = 118)

Patients without
depression (n = 292)

P -valuea

HAMD
Anxiety/somatization
Mental disorders
Retardation symptoms
Sleep disturbances
Weight loss

13.2 ± 5.9
5.8 ± 2.2
1.3 ± 1.3
2.5 ± 1.9
1.9 ± 1.8
0.7 ± 0.7

20.4 ± 3.4
7.9 ± 1.6
2.4 ± 1.4
4.5 ± 1.6
3.1 ± 1.8
1.0 ± 0.7

10.3 ± 3.8
4.9 ± 1.8
0.9 ± 0.9
1.7 ± 1.3
1.5 ± 1.6
0.5 ± 0.7

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

a

Comparison between patients with depression and without depression.
HAMD, Hamilton Depression Rating Scale.
Data present as mean ± SD.
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of abdominal pain/discomfort after defecation (all P < 0.05). The
anxiety/somatization and sleep disturbances scores also positively
correlated with the scores of degree of improvement of abdominal
pain/discomfort after defecation (all P < 0.05). There was no significant correlation of any structural factor with bowel movements
and stool form either during symptom onset or in the interictal period (Fig. 2).

Comparing to the patients without depression, we found the
scores of HAMD and 5 structural factors were significant higher
in patents with depression (Table 1).

Correlation of Hamilton Depression Rating Scale,
Structural Factors and Main Bowel Symptoms
The main bowel symptom score was 9.5 ± 1.5. There were
no significant differences in the scores of main bowel symptom,
frequency and degree of pre-defecation abdominal pain/discomfort,
bowel movements and stool form during symptom onset between
patients with depression and without depression, but those with depression attained a higher score for the degree of improvement after
defecation (t = 2.136, P = 0.033), which indicated less improvement in the intensity of abdominal pain/discomfort after defecation
(Fig. 1).
The HAMD score positively correlated with the main bowel
symptom score, scores of pre-defecation abdominal pain/discomfort
and degree of improvement of abdominal pain/discomfort after defecation (all P < 0.05). The mental disorders score positively correlated with the main bowel symptom score, scores of degree of predefecation abdominal pain/discomfort and degree of improvement

Correlation of Hamilton Depression Rating Scale,
Structural Factors and Defecation-related Symptoms
The prevalence of abdominal bloating, urgency, straining,
incomplete defecation, and anorectal pain was not significantly different between patients with and without depression, but those with
depression had a higher prevalence of passing mucus (73.7% vs
60.3%, χ2 = 6.62, P = 0.010) (Fig. 3). The HAMD, anxiety/somatization, and retardation symptoms scores were higher in patients
who did than did not pass mucus (P < 0.05) (Table 2).

Spearman
correlation
Main bowel symptom score

*

*

**

1.0

Degree of pre-defecation
abd. pain/discomfort
Bowel movements
in interictal period

*

Main intestinal symptoms

Frequency of pre-defecation
abd. pain/discomfort
**

Bowel movements
during symptom onset
Stool form in
interictal period
Stool form during
symptom onset
Degree of improvement of abd.
pain/discomfort after defecation

0.6

0.1
0.0
0.2

0.6
**

**

**

HAMD

Anxiety/
somatization

Mental
disorders

**
1.0
Retardation
Sleep
symptoms disturbances

Weight
loss

Figure 2. Heat map of the Spearman rank correlations of Hamilton Depression Rating Scale (HAMD) and structural factor scores with the main

bowel symptoms of irritable bowel syndrome with diarrhea. Score of HAMD positively correlated with the scores of main bowel symptom score (r
= 0.127, P = 0.010), degree of pre-defecation abdominal pain/discomfort (r = 0.101, P = 0.040) and improvement of abdominal pain/discomfort after defecation (r = 0.183, P < 0.001). Score of mental disorders positively correlated with the scores of main bowel symptom (r = 0.154, P
= 0.002), degree of pre-defecation abdominal pain/discomfort (r = 0.172, P < 0.001) and degree of improvement of abdominal pain/discomfort
after defecation (r = 0.135, P = 0.006). Scores of anxiety/somatization and sleep disturbances also positively correlated with the score of degree
of improvement of abdominal pain/discomfort after defecation (r = 0.144, P = 0.004; r = 0.150, P = 0.002). *P < 0.05, **P < 0.01. abd., abdominal.
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Figure 3. Prevalence of defecation-related symptoms, upper gastro-

intestinal symptoms, and extra-gastrointestinal symptoms in irritable
bowel syndrome with diarrhea (IBS-D) patients with and without
depression. The prevalence of passing mucus, overlap with functional
dyspepsia (FD), headache, pain in other areas, and sexual dysfunction
was significantly higher in patients with depression. *P < 0.05, **P
< 0.01 comparing to patients without depression. GERD, gastroesophageal reflux disease; def., defecation; dys., dysfunction.

Correlation of Hamilton Depression Rating
Scale, Structural Factors and Overlapping Upper
Gastrointestinal Symptoms

The prevalence of overlapping GERD was not significantly
different between patients with and without depression, but those
with depression had a higher prevalence of FD (46.6% vs 32.2%,
2
χ = 7.55, P = 0.006) (Fig. 3). The HAMD, anxiety/somatization, retardation symptoms, mental disorders, and sleep disturbances scores were higher in patients with than without FD (P < 0.05)
(Table 2).

Correlation of Hamilton Depression Rating Scale,
Structural Factors and Extra-gastrointestinal
Symptoms

Patients with IBS-D had multiple extra-GI symptoms. The
prevalence of headache, pain in other areas (including muscles and
joints), and sexual dysfunction was higher in patients with than
without depression (χ2 = 9.02, P = 0.003; χ2 = 17.06, P < 0.001;
2
χ = 8.01, P = 0.005) (Fig. 3). The HAMD, anxiety/somatization, and retardation symptoms scores were higher in patients with
than without headache, pain in other areas and sexual dysfunction (P
< 0.05) (Table 2).
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Headache
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Pain in other areas

P

+
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(n = 150) (n = 249)

Sexual dysfunction

P

HAMD, Hamilton Depression Rating Scale; FD, functional dyspepsia +, with symptom -, without symptom.
Only 399 out of the 410 patients reported whether they had sexual dysfunction, 11 patients did not answer this question. Only 409 out of 410 patients reported whether they had pain in
other areas, 1 patient did not answer this question. Data are presented as mean ± SD.

HAMD
13.9 ± 6.1 12.1 ± 5.4 0.004 14.7 ± 5.7 12.4 ± 5.8 < 0.001 14.5 ± 5.9 12.1 ± 5.6 < 0.001 14.5 ± 5.9 12.3 ± 5.7 < 0.001 14.6 ± 6.2 12.3 ± 5.5 < 0.001
Anxiety/
6.0 ± 2.2 5.4 ± 2.2 0.006 6.2 ± 2.1 5.5 ± 2.2 0.001 6.2 ± 2.2 5.4 ± 2.2 0.001 6.2 ± 2.2 5.5 ± 2.2
0.001 6.0 ± 2.2 5.6 ± 2.2 0.037
somatization
Mental
1.4 ± 1.4 1.2 ± 1.2 0.158 1.6 ± 1.4 1.2 ± 1.2 0.001 1.5 ± 1.4 1.2 ± 1.2 0.006 1.6 ± 1.5 1.1 ± 1.1 < 0.001 1.4 ± 1.5 1.2 ± 1.2 0.136
disorders
Retardation
2.7 ± 1.9 2.2 ± 1.8 0.020 2.9 ± 1.9 2.3 ± 1.8 0.001 2.8 ± 1.9 2.3 ± 1.8 0.004 2.7 ± 1.9 2.3 ± 1.8
0.034 3.2 ± 1.9 2.1 ± 1.8 < 0.001
symptoms
Sleep
2.0 ± 1.8 1.8 ± 1.8 0.364 2.2 ± 1.9 1.8 ± 1.7 0.027 2.2 ± 1.8 1.7 ± 1.8 0.017 2.1 ± 1.7 1.8 ± 1.8
0.148 2.1 ± 1.9 1.8 ± 1.7 0.207
disturbances
Weight loss
0.7 ± 0.7 0.6 ± 0.8 0.609 0.6 ± 0.7 0.7 ± 0.7 0.884 0.7 ± 0.7 0.6 ± 0.7 0.077 0.7 ± 0.8 0.6 ± 0.7
0.388 0.7 ± 0.7 0.6 ± 0.7 0.476

Passing mucus
HAMD and
structural fac+
–
tors
(n = 263) (n = 147)

pepsia, and Extra-gastrointestinal Symptoms

Table 2. Scores of Hamilton Depression Rating Scale and Structural Factors in Irritable Bowel Syndrome With Diarrhea Patients With and Without Passing Mucus, Functional Dys-
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Correlation of Hamilton Depression Rating Scale,
Structural Factors and Efficacy of Neuromodulators
In total, 116 (28.3%) patients with IBS-D were prescribed
neuromodulators for ≥ 1 month, and 16.4% (19/116) dropped
out during follow-up. The mean HAMD score of patients who
were prescribed neuromodulators was 15.2 ± 5.9. A total of 41.4%
(48/116) had comorbid depression; 34.5% (40/116) had mild and
6.9% (8/116) had moderate to severe depression. Additionally,
70.7% (82/116) had comorbid anxiety as assessed by the HAMA,

and 18.0% (21/116) had no depression or/and anxiety.
Among the 97 patients with complete follow-up data, the most
commonly used neuromodulators were paroxetine (n = 52, 20-40
mg/day), mirtazapine (n = 50, 15-45 mg/day), and flupentixol/melitracen (n = 17, 10-20 mg/day), accounting for 88.7% of patients
(86/97, including those undergoing sequence or augmentation
therapy). Other neuromodulators included sertraline, escitalopram,
venlafaxine, and fluoxetine. The mean treatment duration was
5.0 (IQR [2.0, 12.4]) months; 98.8% (85/86) reported different
degrees of improvement in emotion, sleep quality, pre-defecation

Paroxetine

B

r = 0.324
P = 0.039

3

2

1

0

4

r = 0.326
P = 0.031
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2

1

0
1
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3

C
Diarrhea improvement

4

Diarrhea improvement

Emotion improvement

A

4

r = 0.372
P = 0.013

3

2

1

0
1
2
Anxiety/somatization
score

3

1
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Retardation symptoms
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3

Mirtazapine
4

r = 0.352
P = 0.026

E
Diarrhea improvement

Abdominal pain/discomfort
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D
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2

1

0

4

r = 0.356
P = 0.024
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2
Sleep disturbances
score

3

1
2
Sleep disturbances
score
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Figure 4. Correlations between structural factors of Hamilton Depression Rating Scale and the efficacy of neuromodulators in patients with ir-

ritable bowel syndrome with diarrhea. (A) The baseline mental disorders score negatively correlated with improvements in emotions. (B, C) The
scores of anxiety/somatization and retardation symptoms positively correlated with improvement in diarrhea after paroxetine therapy. (D, E) The
baseline sleep disturbances score positively correlated with improvements in defecation-related abdominal pain/discomfort and diarrhea after mirtazapine therapy.
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abdominal pain/discomfort, and diarrhea after ≥ 1 month of neuromodulators, while 15.1% (13/86) of patients reported either significant improvement or full recovery of all symptoms. The degree
of emotional improvement positively correlated with improved sleep
quality and decreased abdominal pain/discomfort and diarrhea (r =
0.656, P < 0.001; r = 0.540, P < 0.001; r = 0.459, P < 0.001).
The baseline mental disorders score negatively correlated with improvements in emotion (r = –0.324, P = 0.039), and the anxiety/
somatization and retardation symptoms scores positively correlated
with improvement of diarrhea after paroxetine therapy (r = 0.326,
P = 0.031; r = 0.372, P = 0.013). The baseline sleep disturbances
score positively correlated with improvements in abdominal pain/
discomfort and diarrhea after mirtazapine therapy (r = 0.352, P =
0.026; r = 0.356, P = 0.024) (Fig. 4). No structural factor showed
a significant correlation with improvement of the above symptoms
after flupentixol/melitracen therapy.

Discussion
Patients with IBS commonly have comorbid depression,11,22,23
little attention is given to the characteristics of comorbid depression and the relationship with bowel symptoms and the efficacy of
neuromodulators in IBS. This study showed that patients of IBS-D
with depression did not readily experience improvements in abdominal pain/discomfort after defecation, and had a higher prevalence of
passing mucus, overlapping FD and extra-GI symptoms. Patients
with passing mucus, FD and extra-GI symptoms had higher scores
of anxiety/somatization and retardation symptoms. The anxiety/
somatization and retardation symptoms scores positively correlated
with improvement of diarrhea after paroxetine therapy, and sleep
disturbances score positively correlated with improvements in abdominal pain/discomfort and diarrhea after mirtazapine therapy.
HAMD has good reliability and validity, it comprises of 17
items and is grouped into 5 structural factors (ie, anxiety/somatization, mental disorders, retardation symptoms, sleep disturbances,
and weight loss) by Cleary and Guy.20 Factor analysis (ie, structural
factors) can identify the characteristics of depression in patients with
depression and predict the outcomes of antidepressant therapy.12,13
Anxiety/somatization comprises of 6 items: psychic anxiety, somatic
anxiety, GI symptoms, general somatic symptoms, hypochondriasis,
and insight. A cross-sectional study in major depressive disorders
(MDD) showed that patients with an anxiety/somatization score
of ≥ 7 had more pain symptoms, impaired functions, and reduced
quality of life,24 the present study showed IBS-D patients with depression also have higher anxiety/somatization (score = 7.9 ± 1.6).

Hypochondriasis is an important item of the anxiety/somatization
factor in HAMD. Studies conducted with the Minnesota Multiphasic Personality Inventory found that hypochondriasis was related
to abdominal pain,25 and significant impaired the quality of life in
IBS patients.26 In present study, 41.9% patients with hypochondriasis do not have depression, suggesting that hypochondriasis is
an important and independent structural factor of depression for
patients with IBS-D. IBS patients with hypochondriasis are under
the illusion of having severe organic diseases which result in seeking repeated examinations and wasting many medical resources.
Therefore, in clinical practice, more attention should be paid to the
psychological characteristics reflected by hypochondriasis of the
HAMD in IBS patients, especially for those without depression via
regular evaluation.
Mental disorders comprises 3 items: guilt, suicide, and agitation. This factor most strongly correlated with the severity of abdominal pain/discomfort in patients with IBS-D. Guilt in patients
with IBS arises from the burden of GI symptoms to the family;27
suicidal ideation is related to hopelessness because of symptom severity, interference with life, and inadequacy of treatment.28 Thus,
for IBS patients with severe abdominal pain, more attention should
be paid to mental disorders, especially guilt and suicidal ideation
while interpreting the report of HAMD. Patients with suicidal tendencies should be referred to psychological professionals as early as
possible.
Retardation symptoms is the core factor of depression and
includes 4 items: depressed mood, work and interests, retardation,
and genital symptoms. In the present study, more than one-third
of patients with IBS-D had sexual dysfunction, and these patients
scored higher in retardation symptoms. Genital symptoms had no
association with the severity of intestinal symptoms of IBS, and patients with sexual dysfunction were more likely to experience more
severe depression,29 indicating that depression may affect genital
symptoms which is independent of intestinal symptoms of IBS.
Doctors must place more focus on genital symptoms and retardation symptoms of the HAMD among patients with IBS-D.
Relative to the above structural factors, sleep disturbances and
weight loss had relatively limited correlations with GI and extra-GI
symptoms in IBS-D. Self-reported sleep disturbances are common
in people with IBS.30 A recent systematic review showed that sleep
disturbances increased visceral hypersensitivity and aggravated the
severity and frequency of GI symptoms in patients with IBS, and
this indicated that improvement of sleep quality would be helpful to
the relief of IBS symptoms.30
In general, comorbid depression and its structural factors

Vol. 26, No. 4 October, 2020 (505-513)

511

Jia Lu, et al

mainly correlated with the sensory symptoms of IBS-D, but not
correlated with bowel movements or stool form. Bowel movements
and stool form in patients with IBS are commonly believed to be
directly correlated with intestinal motility and secretory function.31
The efficacy of neuromodulators is related to the mechanism
of neuromodulators and the characteristics of depression. Among
patients with MDD, early changes in the items of GI symptoms
in anxiety/somatization factor can predict the remission (HAMD
score of < 8) with fluoxetine therapy.32 A high anxiety/somatization score was a predictor of ineffective treatment with duloxetine in
patients with MDD.33 Few studies to date have focused on IBS. In
the present study, IBS patients treated with paroxetine showed a significant improvement of both psychiatric and GI symptoms, which
is similar to the current publication.7 Baseline anxiety/somatization
and retardation symptoms positively correlated with improvement
in diarrhea after paroxetine therapy, indicating that paroxetine might
be a preferential selection for IBS-D patients with high scores in
anxiety/somatization, retardation symptoms, and with severe diarrhea. Sleep disturbances positively correlated with improvement in
abdominal pain/discomfort and diarrhea after mirtazapine therapy,
which is consistent with pharmacodynamic features of mirtazapine34
and our clinical experience.
In this study, 18.0% of patients who were prescribed neuromodulators did not have comorbid depression or anxiety, and the
indication for neuromodulatory therapy focused on their refractory
intestinal symptoms; however, nearly all patients reported various
degrees of improvements in bowel or mental symptoms. A recent
report from the Rome Foundation working team showed that tricyclic neuromodulators can reduce diarrhea, serotonin noradrenalin
reuptake inhibitors have the potential to improve pain, and the
selective serotonin reuptake inhibitors can be helpful for pain, bloating, and constipation in patients with IBS, even regardless of coexisting anxiety or depression.35 These suggest that neuromodulators
might have a direct effect on the GI system in patients with IBSD.36 Therefore, for patients who have severe intestinal symptoms
even with low scores on the depression and anxiety scales, proper
selection of neuromodulators may lead to better treatment effects.
There are some limitations. First, this study is a retrospective analysis. Second, the neuromodulators were prescribed by the
professionals according to individual situations, without uniform
enrolling criteria, doses or duration, these individualized strategies
might explain that the overall efficacy of neuromodulators is higher
than results of randomized controlled trials.8,35 Third, the efficacies
were scaled according to the medical records during analysis. We
believe this report from “real world” could be helpful for physi512

cians to screen those patients being benefit from neuromodulatory
therapy.
In conclusion, IBS-D patients with comorbid depression have
less improvement of abdominal pain/discomfort after defecation,
a higher prevalence of passing mucus, and overlapping FD and
extra-GI symptoms. Focusing on structural factors in the HAMD
could identify the psychological characteristics and the association
with GI and extra-GI symptoms in patients with IBS-D, and the
factors of anxiety/somatization and retardation symptoms or sleep
disturbances correlated with the efficacy of paroxetine or mirtazapine in patients IBS-D, which might be helpful for optimizing neuromodulators and improving the overall efficacies for IBS patients.
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