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ABSTRACT

Background & Aims: The pathological mechanism of irritable bowel syndrome (IBS) is unclarified, which
commonly leads to unresponsiveness to conventional treatments. The diagnostic criteria for refractory IBS
are not clearly defined. We performed a systematic review to summarize the key points of the definition of
refractory IBS in different studies. We also conducted a meta-analysis to explore whether the diverse definitions
for refractory IBS affect the therapeutic effect of gut-directed hypnotherapy (GDH).

Methods: We searched OVID Medline, Embase and Cochrane (until September 2020) for randomized
controlled trials (RCTs) recruiting patients with refractory IBS. We evaluated the definition of refractory
IBS through the following aspects: duration of symptoms, unresponsive to dietary intervention, lifestyle
modification, pharmacology, psychology, severity assessment and adequate explanation. The effect of the
different definitions for refractory IBS on the therapeutic effect of gut-directed hypnotherapy (GDH) was
checked by a meta-analysis.

Results: Twenty-one RCTs were finally included. Six (28.6%) out of 21 RCTs recruited patients with symptoms
lasting for over 12 months; 8 (38.1%) RCTs reported a prior use of dietary intervention; 1 (4.8%) RCT reported
the use of lifestyle modification; 11 (52.4%) RCTs recruited patients who were unresponsive to pharmacology;
2(9.5%) RCTs recruited patients with no response to psychological therapy ; 5 (23.8%) RCTs had symptoms
severity assessment; and 8 (38.1%) RCTs recruited patients who were informed adequately. Despite being
tested in trials with heterogeneous definition of refractory IBS, GDH had similar effectiveness when compared
with supportive treatment [standardized mean difference (SMD)=-0.69, 95%CI: -0.93 to -0.44)] or waiting-list
control (SMD=-0.54, 95%CI: -0.98 to -0.10).

Conclusions: Varied definitions in refractory IBS were common phenomena in clinical studies. Resistance to
symptom severity assessment and psychological treatments should be more explicitly defined. Gut-directed
hypnotherapy was efficacious for refractory IBS and was not affected by the diversity in the definition of
refractory IBS among RCTs.

Key words: definition - refractory - irritable bowel syndrome - systematic review — gut-directed hypnotherapy
- meta-analysis.

Abbreviations: CI: confidence interval; GDH: gut-directed hypnotherapy; IBS: irritable bowel syndrome;
RCT: randomized controlled trial; SMD: standardized mean difference.

INTRODUCTION has substantial impact on the quality of life and healthcare costs
[6, 7]. The pathophysiology of IBS has not been fully elucidated,
it was associated with genetic predisposition [8-10], visceral
hypersensitivity [11-14], brain-gut axis disorder [15, 16],
gastrointestinal inflammation [17], psychosocial disturbance
[18], and alteration in intestinal microbiota [19-22].

Owing to the complexity of the pathophysiology of IBS,
a large number of treatments have been proposed [1-3,
23], including dietary interventions, life-style education,
pharmacological treatments, psychological therapies, and
alternative and complementary treatments such as herbal

Irritable bowel syndrome
(IBS) is a gastrointestinal
disorder characterized by change
of bowel habits, abdominal pain
or discomfort, and bloating
[1-3]. Irritable bowel syndrome
affects 10-25% of individuals in
the community samples and 11%
of the global population [4, 5]. It
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medicine. The dietary interventions and the pharmacological
treatments are usually the conventional treatments. About
25% of IBS patients have persistent symptoms after trying the
conventional treatments [24]. In a broad sense, refractory IBS
is often defined as persistent symptoms that are unresponsive
to conventional treatments and have significant impact on daily
lifestyles. The duration of persistent symptoms was defined as
over 12 months [1, 25]. But diagnostics of refractory IBS vary
in practice. The difference mainly comes from the inadequately
evaluation of conventional treatments (pharmacology, dietary
intervention, psychological therapies, receiving adequate
explanation and reassurance for his/her symptoms). These
questions are not well addressed, which might have significant
ambiguity on the refractory IBS definition. In 1997, the issue
of the use of the term refractory was raised [25]. However,
until now an established definition of refractory IBS is still
lacking. Most of the papers refer to previous studies [26-29],
which have established a definition on their own [30, 31]. As
there are no detailed guidelines available for the definition of
refractory IBS, there is great uncertainty for clinical practice
and inaccuracy for investigational trials.

Therefore, our study primarily aimed to investigate the
definition of refractory IBS adopted in randomized controlled
trials (RCTs). We also aimed to explore whether the diverse
definition affected the therapeutic effect of gut-directed
hypnotherapy (GDH) through a meta-analysis.

METHODS

We searched OVID Medline, Embase and Cochrane from
inception to September 7, 2020 for RCTs that had recruited
patients with refractory IBS. The search was performed without
any language restriction. Search strategies in the databases
are provided in the Supplementary file (Tables I-III). We
also searched in clinicaltrials.gov and Google scholar for any
missing RCTs.

These studies were considered eligible: 1) studies with
randomized design, including parallel and cross-over design; 2)
recruited adult patients (age 218 years) with refractory IBS; 3) if
they assessed the efficacy of pharmacological (standard medical
treatment and guideline recommended medications [32]) or non-
pharmacological treatments (hypnotherapy, cognitive-behavioral
therapy, biofeedback, symptom monitoring modalities, or natural
living products); 4) studies period >12 weeks.

Two reviewers (W.Y.P. and K.Y.) independently searched
the literature. They screened title, and then conducted full-
text screening to obtain potentially eligible articles. Any
disagreement in study selection was solved by discussion and
arbitrated by a third reviewer (H.Z.).

Two reviewers (W.Y.P. and K.Y.) independently extracted
study data from the included RCTs; trials characteristics,
participant’s baseline characteristics, details for definition of
refractory IBS, and outcome parameters were extracted by
using a standardized extraction form. The trial characteristics
included first author, publication year, participating
countries, settings, sample size, study duration, interventions,
comparisons, and main outcomes. The participant’s baseline
characteristics included mean age, proportion of female
patients, and disease duration. The detailed inclusion criteria
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of refractory IBS included diagnostic criteria of IBS, symptom
duration, detailed invalid treatments, severity assessment, and
diagnostic reference.

Dichotomous data were extracted for the number of
participants and events in each arm and the follow-up time
points; continuous data were extracted for the number of
participants, mean, and standard deviation in each arm and
the follow-up time points. Missing values were firstly calculated
from other reported statistic parameters (i.e., standard
deviations were calculated from 95% confidence intervals (Cls)
or standard errors), and secondly acquired by contacting the
corresponding authors.

Two reviewers (W.Y.P. and K.Y.) assessed risk of bias
of each study respectively, using the Cochrane risk of bias
tool, and disagreements were solved by discussion. Included
RCTs were evaluated for risk of bias in the following aspects:
random sequence generation, allocation concealment, blinding
participants, blinding therapist, blinding outcome assessors,
unpublished data, selective outcome report, and attrition bias.
The methodological quality assessment did not affect the results
of eligible studies in terms of main objectives, but only when
the meta-analysis of the effect of GDH was considered.

We assessed the definition of refractory IBS characteristics
through the following 7 items according to the revised NICE
guideline [33] and some reviews [25, 34, 35]: whether IBS
symptoms lasted for >12 months; whether the participants were
unresponsive to dietary intervention; unresponsive to lifestyle
modification; whether the participants failed to respond
to pharmacological treatments for >6 weeks; whether the
participants were unresponsive to psychological intervention
after trying for at least 6 treatment sessions; whether the IBS
symptom severity had been assessed; whether the participants
had been received adequate explanation and reassurance for
his/her symptoms [25]. If any of the 7 items were not described
clearly in the article, we contacted the corresponding authors
for more detailed information.

Descriptive statistical analysis was conducted to demonstrate
the characteristics of the population with refractory IBS and
treatments for the condition, and to analyze the characteristics
of the definition of refractory IBS in each included RCT.
We therefore summarized baseline age, gender, and disease
duration of patients with refractory IBS, described the
treatment details, and summarized the features of definitions
for refractory IBS by checking whether the following criteria
were adopted in each trial: symptoms persisted =12 months,
unresponsive to dietary intervention, unresponsive to lifestyle
modification, pharmacological treatments (=26 weeks),
psychological intervention (=6 sessions), symptom severity
assessment, or adequate explanation and reassurance.

We conducted a further verification test through a meta-
analysis to explore whether the diverse definition affects the
therapeutic effect of the same intervention. We took GDH
intervention as an example because it had the largest number
of studies. Standardized mean difference (SMD) was calculated
in the comparisons of GDH versus for supportive therapy
and GDH versus waiting-list control, and the SMDs were
pooled in each comparison by using the inverse variance-
weighted average method and their corresponding 95%ClIs
were estimated.
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Table I. Study characteristics

Reference  Country;  Age Proportion Disease ~ Sample Study Treatment details Main outcome

number of (year) of female duration size duration measurements

sites (%) (year) (weeks)
Whorwell, UK;1 NA 86.7 NA 30 12 Intervention group: hypnotherapy, 7 The overall changes
1984, [24] sessions Control group: placebo pills  in abdominal pain,

and 7 sessions of psychotherapy bowel habit, abdominal
distension, and wellbeing

Harvey, UK; 2 38 75 NA 36 19 Intervention group: group Improvement of symptoms
1989, [27] hypnotherapy 4 sessions over 7 weeks

Control group: individual
hypnotherapy 4 sessions over 7 weeks

Guthrie, UK; 1 47 77.1 2(1-20) 102 72 Intervention group: psychotherapy, 6 ~ Improvement in

1993, [30] sessions over 12 weeks gastrointestinal function
Control group: supportive listening, 4  and psychological symptom
sessions over 12 weeks scores

Forbes, UK; 1 37 71.2 5 52 12 Intervention group: individual Symptom scores

2000, [53] hypnotherapy, 6 sessions over 12
weeks Control group:
supportive listening, 6 sessions over
12 weeks

Guthrie, UK; 14 40 82 12(9.3) 107 12 Intervention group: brief Subgroups of IBS according

2003, [49] psychotherapy, an antidepressant, or to cluster analysis
treatment as usual 12-week treatment

Tkachuk, Canada; 3 39.5 96 NA 28 21 Intervention group: cognitive- Improvement in IBS

2003, [48] behavioral group therapy for 10 symptoms

sessions over 9 weeks
Control group: symptom monitoring
with weekly telephone contact for 9

weeks
Simren, Sweden; 1 42 67.9 NA 28 12 Intervention group: gut-directed The sensory and motor
2004, [38] hypnotherapy 1 hour per week component of the

for 12 weeks Control group: gastrocolic response

supportive therapy (dietary advice,
info relaxation, education, general
support) for 12 weeks

Davis, UK; 2 NA 77.6 5.08 54 12 Intervention group: aloe vera Global symptom score
2006, [39] administrated at a dose of 50 ml for 4

times daily for one month

Control group: matching placebo

Roberts*, UK; 24 46.1 85.2 NA 81 48 Intervention group: gut-directed IBS-specific quality-of-
2006, [46] hypnotherapy for 5 sessions life measure and a full
(approximately once per week) plus symptom score

treatment as usual Control group:
treatment as usual

Coban, Turkey; 3 41.8 73.5 3(1-20) 67 8 Intervention group: vacuum Global assessment of
2012, [40] interferential current treatment for 12 improvement scale
sessions over 4 weeks
Control group: placebo intervention
for 12 sessions over 4 weeks

Lindfors*,  Sweden; 1 42 78.9 NA 90 48 Intervention group: gut-directed Gastrointestinal symptom
2012a, [41] hypnotherapy for 12 sessions over 12 severity and quality of life
weeks

Control group: supportive therapy
with the same treatment frequency

Lindfors*, ~ Sweden; 1 ~ 40.5 81.3 NA 48 48 Intervention group: gut-directed Gastrointestinal symptom
2012b, [41] hypnotherapy for 12 sessions over 12 severity and quality of life
weeks Control group: waiting list
control
Hegade*, UK; 1 41.5 85.3 NA 34 64 Intervention group: general IBS symptom score sheet
2012, [31] hypnotherapy for 4.7 sessions (one

session per week)

Control group: gut- directed
hypnotherapy with similar treatment
frequency.
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Table I (continued).

Dobbin, UK; 1 40.4 100 NA 97 24 Intervention group: biofeedback for 3 IBS symptom severity score
2013, [42] sessions over 12 weeks

Control group: hypnotherapy for 3

sessions over 12 weeks
Moser*, Austria; 1 45.5 78.9 7.2 100 192 Intervention group: gut-directed IBS impact scale
2013, [43] hypnotherapy plus supportive talks

for 10 sessions over 12 weeks

Control group: supportive talks with

medical treatment for 10 sessions over

12 weeks;
Attali, France; 1 50 74.2 NA 31 48 Intervention group: osteopathy for 6 Assessment of IBS
2013, [28] sessions symptoms

Control group: matching placebo
Lovdahl, Sweden; 1 41 73.1 NA 119 12 Intervention group: individual gut- IBS severity scoring system
2017, [47] directed hypnotherapy for 8 sessions

Control group: group gut-directed

hypnotherapy for 8 sessions
Lackner, USA; 2 414 80.3 17.1 436 48 Intervention group: standard Global improvement of IBS
2018, [44] (14.4) cognitive behavioral therapy for 10 symptoms

sessions (once weekly)

Control groups: (1) minimal contact

cognitive behavioral therapy for 4

sessions; (2) IBS education for 4

sessions and 12 sessions of
Berens, Germany; 37 63.3 6.50 34 12 integrative group therapy (once IBS symptom severity scale
2018, [51] 3 (7.79) weekly); (3) wait-listed control for

12weeks
Holvoet, Belgium; 1 NA NA NA 62 12 Intervention group: single-dose fecal ~ Improvement of overall IBS
2018, [45] microbiota transplantation of donor symptoms and abdominal

stools bloating

Control group: fecal microbiota

transplantation with autologous stools
Everitt, UK; 77 43 76 7.4(0.3- 558 96 Intervention group: telephone- IBS symptom severity
2019, [52] 64.6) delivered cognitive behavioral therapy scale and work and social

for 6 sessions and 2 booster sessions
Control groups: (1) web-based
cognitive behavioral therapy for 8
sessions and three telephone therapy
sessions plus two booster sessions;
(2) treatment as usual

adjustment scale

IBS: irritable bowel syndrome; *: meta-analysis of hypnotherapy for refractory IBS included this study; NA: not applicable.

The data were primarily analyzed at week 12. We used the
forest plot to detect if there were variations in treatment effects
among trials (with variations in the definition of refractory IBS)
assessing GDH. We also used I2 statistics (a method of detecting
heterogeneity in effect sizes of the included trials in meta-analysis)
to estimate whether the variations were significant (12>50% would
be recognized as the evidence of significant variation). Meta-
analysis was performed by using Review Manager 5.3.

RESULTS

Studies’ Characteristics

A total of 322 articles were identified and 296 of them were
excluded. We finally included 21 studies reported in 26 articles.
Fig. 1 illustrates the flow of study screening and selection.

The review included 2,194 participants with refractory IBS,
79.2% of the participants being female. The study population
had a median age of 41.6 years and a median disease duration
of 6.57 years. Ten studies were performed in UK [24, 27, 30,
31, 39, 42, 46, 49, 52, 53], 4 were from Sweden [38, 41, 47],
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and the remaining 7 experiments came from Canada, Turkey,
Austria, France, USA, Germany, and Belgium, respectively [28,
40,43-45, 48, 51]. Nineteen studies focused on the effectiveness
of therapies (1 cross-over included) [24, 27, 28, 30, 31, 39-48,
51-53], 1 mainly studied diagnostic approaches and 1 was
about mechanism of hypnotherapy [38]. Two trials had a large
sample size: Everitt (n=558) [52] and Lackner (n=436) [52].
They both evaluated the effectiveness of different modes of
cognitive behavior therapy for refractory IBS. Table I shows
the characteristics of the included studies.

Quality Assessment

The risk of bias in individual RCTs and the overall assessment
in each item is detailed in Fig. 2. Fourteen (66.7%) studies were at
a low risk of bias in random sequence generation [28, 38-44, 47,
48, 51-53], 10 (47.6%) in allocation concealment [39-42, 44, 47,
48,52, 53],2(9.5%) in blinding of participants and personnel [39,
40], 9 (42.9%) in blinding of outcome assessment [30, 39-41, 44,
45,48,52], 11 (52.4%) in incomplete outcome data [27, 28, 38,41,
43,44,47-49,52],and 3 (14.3%) in selective reporting [43, 44, 52].
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Table II. The detailed inclusion criteria of refractory IBS in the included studies
Study Diagnostic criteria Diagnostic criteria of refractory Diagnostic
of IBS Symptom duration Detailed invalid treatments Severity assessment Reference
Whorwell, Others At least 1 year Had not responded to any therapy (mean=6 NA NA
1984, [24] therapies per patient).
Harvey, Others NA Had not responded to standard medical NA NA
1989, [27] therapy with various combinations of
bulking agents and antispasmodic drugs.
Guthrie, Others Over a year Had attended the gastroenterology clinic for NA NA
1993, [30] over six months without any improvement
from conventional medical treatment.
Forbes, Rome I At least 6 months Have failed to respond adequately to the NA NA
2000, [53] conventional uses of fibre, antispasmodics
and dietary manipulation; had previously
failed trials of antidepressant medication or
any of a variety of “alternative” therapies,
either self-administered or prescribed by
non-medical practitioners
Guthrie, Rome I Atleast 6 months  Resistance to medical treatment Visual analogue scale score>59  NA
2003, [49]
Tkachuk, Rome II NA NA NA NA
2003, [48]
Simren, Rome IT NA Refractory to standard medical treatment NA NA
2004, [38]
Davis, 2006, Rome II NA Failed conventional management with NA NA
[39] antispasmodics, bulking agents and dietary
intervention
Roberts*, Rome II NA NA NA NA
2006, [46]
Coban, Rome III NA Unresponsive to diet and lifestyle NA NA
2012, [40] modifications
Lindfors*, Rome II NA Refractory to standard management NA NA
2012a, [41]
Lindfors*, Rome II NA Refractory to standard management NA NA
2012b, [41]
Hegade*, NA NA NA NA NA
2012, [31]
Dobbin, Rome III NA No symptomatic improvement eight weeks ~ NA NA
2013, [42] after the initial clinic visit
Moser*, Rome III NA Patients with severe and / or incapacitating ~ NA NA
2013, [43] complaints of IBS symptoms without an
adequate response (refractory) to IBS
therapies (IBS medication, antidepressants,
or psychotherapies)
Attali, Rome III NA Fail to improve on a variety of drug NA Olden, 2003
2013, [28] therapies or have high healthcare utilization
despite aggressive treatment of their IBS;
unhappy about their care
Lovdahl, NA NA NA NA NA
2017, [47]
Lackner, Rome III NA NA Gastrointestinal symptoms NA
2018, [44] were at least moderately severe
(i.e., they occurred at least
twice weekly and caused some
life interference)
Berens, Rome III NA Refractory to previous IBS therapies AR =no; SGA < 1;abdominal ~ NA
2018, [51] (e.g., communication of the diagnosis or pain intensity scale >3;
psyllium) IBS-C: <3 per week) or stool

consistency (IBS-D: =1 time as
type 6 or 7 on the BSF on >2
days per week; IBS-M: >25%
type 6 or 7 and >25% type 1 or
2 on BSF
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Table II (continued)

Holvoet, Rome III NA Failed at least 3 conventional therapies for IBS-D or IBS-M had mean NA
2018, [45] 1BS abdominal bloating sub-score
of >3
Everitt, Rome III Over 12 months Had been offered first-line therapies (eg, IBS-SSS > 75 NICE,2015
2019, [52] antispasmodics, antidepressants or fibre-

based medications)

IBS: irritable bowel syndrome; IBS-C: constipation-predominant IBS; IBS-D: diarrhea-predominant IBS; IBS-M: mixed-type IBS; NA: not mentioned; AR:
adequate relief. SGA: subject’s global assessment; IBS-SSS: IBS Symptom Severity Score; BSF: Bristol Stool Form Scale; NICE: National Institute for Health
and Clinical Excellence; *: meta-analysis of hypnotherapy for refractory IBS included this study.

Characteristics of the Definitions of Refractory IBS

The detailed inclusion criteria of refractory IBS are
demonstrated in Table II. Table III shows the results of the
seven-item rating for summary of the definitions of refractory
IBS in the included studies. Two (9.5%) studies used Rome I
diagnostic criteria [49, 53], 6 (28.6%) Rome II 38, 39, 41, 46,
48], 8 (38.1%) used Rome I1I [28, 40, 42-45, 51, 52], 3 (14.3%)
used other diagnostic criteria [24, 27, 30], and 2 unmentioned
[31,47]. Two (9.5%) studies provided sufficient information for
the 7 items of diagnostic definitions [43, 44]. Six (28.6%) studies
recruited patients with refractory IBS who were symptomatic
over 12 months [24, 28, 30, 43, 44, 52], two (9.5%) were over
6 months [49, 53], and 13 (66.7%) were unclear. Eight (38.1%)
studies recruited participants with previous failure of dietary
intervention, and 13 (61.9%) were unclear [27, 31, 38-42, 45-
48, 51]. One (4.8%) study recruited participants who failed to
change lifestyle [40], and 20 (95.2%) were unclear [24, 27, 28,
30, 31, 38, 39, 41-49, 51-53]. Eleven (52.4%) studies recruited
participants unresponsive to pharmacological intervention for

Records identified through
database searching (n=318)
* OVID Medline (n=88)

*  Embase (n=163)

* Cochrane library (n=67)

> 6 weeks [28, 30, 38,40, 41, 43,44, 51-53], and 10 (47.6%) were
unclear [24, 27, 31, 39, 42, 45-49]. Two (9.5%) studies recruited
participants unresponsive to psychology for > 6 sessions [28,
44], one (4.8%) did not apply this criteria [43], and 18 (85.7%)
were unclear [24, 27, 30, 31, 38-42, 45-49, 51-53]. Four (19.0%)
studies had IBS symptom severity assessment, and 16 (76.2%)
were unclear [24, 27, 28, 30, 31, 38-43, 46-48, 50, 53. Eight
(38.1%) studies showed that patients had adequate explanation
and reassurance before entering the study [24, 28, 30, 42-44,
46, 52], and 13 (61.9%) were unclear [27, 31, 38-41, 45, 47-49,
51, 53]. Only two (9.5%) RCTs reported diagnostic reference
of refractory IBS [48, 52].

Meta-analysis of Gut-directed Hypnotherapy for
Refractory IBS

Nineteen out of 21 studies examined the effect of various
therapeutics on refractory IBS [24, 27, 28, 30, 31, 39-48, 51-
53]; and 5 trials assessed the effectiveness of GDH [41, 43, 46,
51]. Three studies (n=271) compared GDH with supportive

Additional records
identified through other
sources (n=4)

A

| Duplicates removed (n=109)

| Titles and abstracts screened (n=213) |

Studies were excluded (n=143)

* Not adopting RCT design (n=108)

* Not focusing on refractory IBS (n=32)
* Research protocols (n=3)

Full-text articles assessed for eligibility (n:70)|

Studies were excluded (n=44)

* Not focusing on refractory IBS (n=33)
* Not found full text (n=2)

* Research protocols (n=1)

¢ Duplicate reports (n=8)

until September 2020

21 studies from 26 articles were included

Fig. 1. Search and screening process
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Table III. Characteristics of definition of refractory IBS in the included studies

Study Symptoms Dietary Lifestyle Pharmacological ~ Psychological Severity Adequate

>12months intervention modification treatments treatments =6  assessment explanation
>6weeks sessions and assurance

Whorwell, 1984, [24] ) o

Harvey, 1989, [27]

Guthrie, 1993, [30] ) () e

Forbes, 2000, [53] [ ] (] o

Guthrie, 2003, [49] (] [

Tkachuk,2003, [48]

Simren, 2004, [38] ([

Davis, 2006, [39] [

Roberts*, 2006 [46] ([ )

Coban, 2012, [40] [ [ o

Lindfors*, 2012a, [41] [ ] ([

Lindfors*, 2012b, [41] o o

Hegade*, 2012, [31]

Dobbin, 2013, [42] o

Moser* 2013, [43] o L L o L

Attali, 2013, [28] ) [ ) o [ ) o

Lévdahl, 2017, [47]

Lackner, 2018, [44] (] (] [ ) o ([

Berens, 2018, [51] () o

Holvoet, 2018, [45] [

Everitt, 2019, [52] () [ [ o o

® Yes;

Unclear; @ No. Annotations: The characteristics of definition were examined in 7 aspects: duration of symptoms lasting for at least 12

months, unresponsive to dietary intervention, unresponsive to lifestyle modification, pharmacological treatments, psychological treatments, severity
assessment or adequate explanation and assurance. *: the meta-analysis of hypnotherapy for refractory IBS included this study.

treatments [41, 43, 46]. Two studies used Rome I diagnostic
criteria [41, 46], and 1 used Rome III [43]. One study recruited
patients with refractory IBS symptoms over 12 months and did
not adopt unresponsive to psychology therapy for > 6 sessions
[43], and two were unclear [41, 46]. Two studies recruited
participants with previous failure of dietary intervention,
unresponsive to pharmacological intervention for > 6 weeks,
and adequate explanation and reassurance [41, 43], and one
was unclear [46]. Three studies were unclear about lifestyle
modification and symptom severity assessment [41, 43, 46].
Two studies (n=82) compared GDH with waiting-list control
[41, 51]. The studies may have had different definitions in the
above seven criteria except unresponsiveness to pharmacological
intervention. Compared with supportive treatments, the SMDs of
GDH ranged from -0.56 to -0.87, and the pooled result was -0.69
(95%CI -0.93 to -0.44; I’=0%; Fig. 3A), indicating the results were
consistent among the three studies. Compared with the waiting-
list control, the SMDs of GDH ranged from -0.54 to -0.55, and
the pooled result was -0.54 (95% CI -0.98 to -0.10; I*=0%; Fig.
3B), also indicating a consistent result in the two studies.

DISCUSSION

We performed a systematic review to summarize the
key points of the definition of refractory IBS in published

RCTs and further to explore the impact of variations in the
definition on therapeutic effect of GDH. We found that the
definition of refractory IBS was obscure in most published
trials. Persistent symptoms > 12 months and unresponsiveness
to adequate explanation and reassurance were the most
confirmed statements in defining refractory IBS. Our meta-
analysis showed that GDH was efficacious for refractory IBS
and variations in the definition of refractory IBS had no impact
on the effect size estimation of GDH.

Rome criteria were used widely in the diagnosis of IBS
[36, 37], but the diagnostic criteria of refractory IBS were not
clearly defined, although the question and the solution had
been proposed in 1997 [25]. There is still no clear definition
for refractory IBS in subsequently conducted clinical trials. The
term “refractory” was used to express “intractable”, “resistant”,
or “failed”. In our systematic review, 14 studies reported that
their definitions of refractory IBS were developed based on a
consensus from gastroenterologists or research investigators
[31,24, 38-48], 5 studies referred to the previous trials directly
[28, 30, 49-51], and only 2 studies reported clearly diagnostic
reference [28, 52]. In addition, “refractory’, in these studies, was
defined as “not responded to any therapy” [24], or “standard
medical treatment” [28, 50], or “no response to standard
medical therapy” [39, 50], or “conventional treatment” [30,
39, 49], or “refractory to their former treatment” [43, 51], or
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Fig. 2. The risk of bias assessment.

“not responded to first-line therapies” [52], or “unresponsive
to diet and lifestyle modifications or/and medical therapy”[40,
41, 53], or “no symptomatic improvement after the initial clinic
visit” [42], and 5 studies had no specific description [31, 45-48].
These facts showed an inconsistent recognition in how to define
arefractory condition in the IBS population, which might have
significant impact on future meta-analyses aiming to study the
efficacy of target therapeutics in patients with refractory IBS

Gut-directed hypnotherapy versus supportive treatments

and might confuse clinicians in which population they should
apply the evidence. Therefore, our review demonstrated an
urgent need to develop consensus and guidance to define the
refractory IBS population, since the proportion of patients
refractory to conventional pharmacological treatments is
substantial.

The diversity in the diagnostic criteria of refractory IBS
was reflected in the following aspects. First, the symptom

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V. Random. 95% ClI 1V. Random. 95% ClI
Lindfors 2012a 46 68 45 07 69 45 33.9% -0.56 [-0.99, -0.14] —
Moser 2013 13 08 49 -06 08 51 358% -0.87 [-1.28, -0.46] —
Roberts 2006 13 139 40 -45 134 41 30.3% -0.62[-1.06, -0.17] —
Total (95% Cl) 134 137 100.0%  -0.69 [-0.93, -0.44] <
Heterogeneity: Tau? = 0.00; Chiz = 1.17, df = 2 (P = 0.56); I? = 0% 2 1 0 1 2

Test for overall effect: Z = 5.50 (P < 0.00001)

Gut-directed hypnotherapy versus waiting-list control

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
Berens 2018 -89.68 104.93 17 -31.74 106.05 17 41.5%
Lindfors 2012b -0.5 0.9 25 0 0.9 23 58.5%
Total (95% ClI) 42 40 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df =1 (P = 0.98); I = 0%
Test for overall effect: Z = 2.41 (P = 0.02)

Favours [experimental] Favours [control]

Std. Mean Difference
1V. Random. 95% CI

-0.54 [-1.22, 0.15]

-0.55[-1.12, 0.03]

Std. Mean Difference
IV. Random, 95% CI

e

-0.54 [-0.98, -0.10]

t + t t t
-2 -1 0 1 2
Favours [experimental] Favours [control]

Fig. 3. Meta-analysis of gut-directed hypnotherapy for refractory IBS. Annotations: The aim of the meta-analysis was to examine the impact
of varied definitions on the effect size estimation of gut-directed hypnotherapy. The results showed that the effect size was consistent in the
comparison of gut-directed hypnotherapy versus supportive treatments and gut-directed hypnotherapy versus waiting-list control.
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duration of refractory IBS was inconsistent among trials. Six
RCTs reported the eligible participants with refractory IBS
had ongoing symptoms over a year [24, 28, 30, 43, 44, 54], but
two RCTs had ongoing symptoms at least 6 months [49, 53].
The NICE guideline [33], and Rajagopalan [25] indicated that
patients with “true” refractory IBS had persistent symptoms
more than 12 months despite dietary intervention, lifestyle
changes and pharmacological treatment. Although the
duration for a refractory IBS seems to be clearly defined, only
six of the included studies adopted the criterion. Secondly,
although resistant to pharmacological treatments was a
consensus in defining refractory IBS, the types of drugs and
the total duration of drug administration were ambiguously
described in most of the studies. We defined unresponsiveness
to pharmacological treatments for at least 6 weeks in the review,
which was fulfilled by only four studies; the types of drugs
were not mentioned. Types and dosages of drugs are essential
in defining refractory IBS, since resistant to antispasmodics
is different to resistant to 5-HT3 antagonists - the latter has
more convincing evidence. Additionally, differentiation in the
subtypes of IBS leads to a different choice of pharmacological
treatments (loperamide is the recommended drug for
diarrhea-predominant IBS, but it is not recommended for
overall IBS symptoms [32]), so future studies should at
least provide information for whether the participants use
guideline-recommended treatments or treatments with
convincing evidence. Thirdly, the dietary interventions
and lifestyle modifications should be met. In most of the
published guidelines and reviews [1, 34, 55, 56] the two
interventions were the first choices for relieving IBS symptoms;
the studies suggested that low fermentable oligosaccharides,
disaccharides, and monosaccharides and polyols (FODMAPs)
diet, gluten-free diet, probiotic supplements and moderate to
high levels of physical activity are beneficial for the patients,
although the evidence is limited to low quality. Our review
showed that most of the studies did not report the history of
dietary interventions and lifestyle modifications, which may
cause bias, as some patients might have symptoms relieved
through an improvement in diet. And the two items link to
the 7th item, whether the participants had been adequately
educated or reassured for their symptoms. Fourth, the severity
of symptoms seemed to play a role in defining refractory
IBS. In our study, 5 trials reported the clinically significant
symptoms assessed by scales, but 16 trials did not mention this
issue.

Finally, resistance to psychological treatments should be
considered as one of the criteria. Ford et al. [34] believed
that psychological disorders were a common in patients with
refractory IBS, Simrén et al. [38] shared the same perspective.
However, many included studies tested the effectiveness of
psychological treatments for refractory IBS (ie, cognitive
behavioral therapy and hypnotherapy), meaning that we should
not limit the psychological interventions to pharmacological
therapy, such as antidepressants. Our review found that the
criteria “a history of failure to psychological therapy” used in
the definition of the refractory IBS was not specified in 3 studies
[28, 43, 44], two adopted the criteria [28,45], and one denied it
[43]. In future trials, failure to antidepressants should at least
be considered in the definition of refractory IBS.

In our meta-analysis, we found that GDH had a consistent
beneficial effect, although the included studies had different
definitions for refractory IBS. The results could not be simply
viewed as varied definition for refractory IBS had no impact
on the results. On the contrary, it may reflect that the included
population might not be the refractory IBS; the included
participants might just be unresponsive to one or some of the
pharmacological treatments for gastrointestinal symptoms, but
not to treatments for psychological symptoms. In addition, the
analysis was limited by the small number of included studies
and by the lack of participant-level data.

The strength of our review was the discovery of variations
in the diagnostic criteria of refractory IBS in published RCTs,
and we found it a widespread problem through a systematic
review. Moreover, we also conducted a verification test through
a meta-analysis of the effect estimates of GDH. Our study
provided evidence for future trials and diagnoses of refractory
IBS for researchers and clinicians.

Several limitations of this study are as follows. First, the
quality of the included trials was poor, but it was considered
only in the meta-analysis. Second, the definition of refractory
IBS was neither detailed, nor available in most of the included
studies.

CONCLUSIONS

Our review found that varied definitions in refractory IBS
were common phenomena in clinical studies. Resistance to
symptom severity assessment and psychological treatments
should be more explicitly defined. GDH was efficacious for
refractory IBS and was not affected by the diversity in the
definition of refractory IBS among RCTs.
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