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ABSTRACT
OBJECTIVES:
Few people can access psychotherapy for irritatagebsyndrome (IBS). Group cognitive-
behavioral therapy (GCBT) may be efficient, but évilence for its efficacy is weak and limited.
We aimed to assess the efficacy and safety of G@ETinteroceptive exposure (GCBT-IE), a

novel form of GCBT for drug-refractory IBS.

METHODS:

A single-center, open-label, randomized, controtiead was conducted in Japan among people
aged 18-75 with moderate-to-severe drug-refrad®®y Participants were stratified by IBS
severity and allocated 1:1 to 10-week GCBT-IE oitwg-list (WL) in a block-wise
randomization by independent staif. Both arms jradtself-monitoring and received treatment
as usual. Multiple primary outcomes were changa® foaseline to week 13 in the IBS
Symptom Severity Score (IBS-SSS) and the IBS-QuafiLife Measure (IBS-QOL), assessed

in the intention-to-treat sample.

RESULTS:

A total of 114 people with drug-refractory IBS weesmdomized to GCBT-IE (n=54) or WL

(n=60). Forty-nine participants (90.7%) in the GGHETarm and 58 (96.7%) in the WL arm
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completed the week 13 assessment. Participante i@CBT-IE arm reported greater
improvements in both IBS symptom severity and Qompared to the WL arm, with -115.8
versus —29.7 on the IBS-SSS (a difference of -85H% Cl -117.3 to -55.0), and 20.1 versus
—-0.2 on the IBS-QOL (a difference of 20.3, 95% 6I21to 25.3), respectively. Six unexpected

serious adverse events were reported but were gualgenrelated to the interventions.

CONCLUSIONS:
GCBT-IE is an efficacious, safe, and efficient tneant option for people with drug-refractory

IBS.

Keywords:

Irritable bowel syndrome; Functional gastrointesitidisorders; Cognitive-behavioral therapy;

Group treatment.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a common funcibhowel disorder with prevalence ranging
from 3.8 to 11.2%7 IBS mainly occurs in people under the age ofidia characterized by
recurrent abdominal pain and abnormal bowel hihitsich negatively affect peoples’ daily
lives, social activities, and socioeconomic factush as healthcare costsHowever,
treatments for IBS, especially non-pharmacolodiegiments, are limited and many people
suffer from ongoing symptoms. Effective treatmenthierefore important and may dramatically

improve the quality of life (QoL) of people with 8.

Cognitive-behavioral therapy (CBT) is one non-phacoiogical treatment for people with IBS
who do not respond to usual treatméhtsiowever, despite its reported effectiveidsthe
availability of IBS-specific CBT is limited compateo the demartd. Considerable barriers to
the widespread use of IBS-specific CBT includeghertage of skilled therapists and the time
restrictions associated with individual treatme@sup CBT (GCBT) can increase access to
CBT, as several people can receive the treatmentisineousl}. Although one systematic
review reported the efficacy of GCBT for IBSits conclusions remain equivocal because there
were only two small studies included and both wated at high risk of study bigs* In the
meantime, the techniques of CBT for IBS have segravements, with interoceptive exposure

to visceral sensations showing potentially higtéic@cy than conventional CBY.
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We therefore designed a randomized controlled tR&IT) using CBT with interoceptive
exposure (CBT-IE). We hypothesized that participamtthe group CBT-IE (GCBT-IE) arm
would show greater improvement in IBS symptom sé&yeQol, and anxiety, including visceral
anxiety, compared to the waiting list (WL) contasin. We aimed to evaluate the efficacy and
safety of GCBT-IE compared to WL in terms of diseasverity and QoL in people with drug-

refractory IBS.

METHODS

The study protocol was approved by the Medical dstiiiommittee of Kyoto University (C1360)
and registered on UMIN-CTR (UMINOO0031710). Thedstwas conducted in accordance with
the principles of the Declaration of Helsinki of78) and with the Medical Research Involving

Human Subjects Act.

Study design and participants

Study design. The study was conducted as an open-label, indilhdutendomized, parallel-
group, WL-controlled trial at Kyoto University Hasal, Japan. Participants aged 18-75 were
recruited by self-referral through advertisememtbyoreferral from 178 primary, 12 secondary,

and 2 tertiary care in Kyoto and its vicinity, besn May 2018 and December 2020.

The majority of primary care physicians in Japamtat secondary or tertiary hospitals and

begin their practice after obtaining their spesiatertification. Furthermore, patients are free to

be seen at any clinic or hospital of their own ckoil'herefore, most of our participants were

Copyright © 2022 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



self-referred or referred from primary care, bull baen diagnosed and treated for IBS by either

gastroenterologists or general internal medicingsigians.

Eligibility criteria. Eligible people met Rome or [ IBS criteria at study enrollméefit’, and
maintained moderate-to-severe IBS with the IBS SgmpSeverity Score (IBS-SSS) of 175 or
higher®, despite at least three months of medicationsy Tlae sufficient Japanese proficiency
and willingness to participate in group sessiotgeylwere excluded if they had uncontrolled
comorbid abdominal disease, abdominal surgerwlikelated to IBS, unremitted mental illness
(e.q., severe depression, or psychosis), suidiéaltion with more than two points on item 9 of
the Patient Health Questionnaire-9 (PH%9)ere unsuitable for group therapy, or were
pregnant. We also excluded those who had evenvetsiructured psychotherapies to remove

the influence of previous psychotherapeutic expegs as much as possible.

Inclusion procedure. We initially conducted a telephone eligibility clkewith an "alarm

function list®, and if serious lesions were suggested, recomndesetsing a doctor for further
assessment. Age, disease severity, and medicatratiah were also checked at that time. After
meeting the telephone eligibility check, potenpalticipants were seen by a gastroenterologist
and completed the remaining eligibility checks. #en informed consent was obtained from all

participants. Figure 1 shows this study flowchart.

Randomization and masking. After completing baseline assessments, participaats

stratified by baseline IBS severity and individyathtndomized 1:1 to GCBT-IE or WL. To

reduce withdrawals, randomization was done ondhneesday as the intervention. Because four
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participants were required in each group, blockewandomization in variable block sizes
between four and eight was done. Randomizationceaducted by two independent staff, using
consecutively numbered, sealed, opaque envelopgaicmg the randomization allocation
generated by an independent statistician to ertsureealment of the allocation. Participants and
therapists were not masked for treatment assignmeht the statistician responsible for the
analysis was masked. Assessments were completeartigipants using self-administered

assessment forms.

I ntervention and contr ol

GCBT-IE was delivered face-to-face, with particifsaattending ten weekly 90-minute group
sessions and one booster session one month aftkrsthsession. Participants were given weekly
homework tasks. From May 2020, to avoid the spogabronavirus disease 2019, the sessions

were held online, with the time and frequency retmg the same.

The contents of GCBT-IE included: psychoeducatibiB& focusing on brain-gut interaction,
attention control for hypersensitivity to viscesainsations, cognitive restructuring for unhelpful
thoughts, interoceptive exposure to unpleasaneradsensations, exposure to fear and
avoidance situations, and relapse preveflidn interoceptive exposure to unpleasant visceral
sensations, participants learn to feel less anxdbtut unpleasant sensations through repeated
intentional exposure that cause unpleasant sensattor example, a person who believes
"coldness always causes abdominal pain” is askegpty ice to their stomach for a short time.
Then they experience that "coldness does not alaayse abdominal pain." Such challenges to

unhelpful beliefs promote cognitive restructuri@her details of GCBT-IE are described in
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Supplemental Table 1. The original program wasrfdividual CBT", but with the permission

of the original authors, we changed it into a JagarGCBT prograffl

Regardless of assignment, all participants condriteatment as usual (TAU), received one 30-
minute group disease education and completed foeswaeek diaries for self-monitoring on a 4-
item, 5-point scale. TAU was defined as the corgttimn of current treatment without any
psychotherapy. Participants were asked not to eghdrejr medication without medical advice
during their participation period. Meanwhile, nonapmacological treatments other than
psychotherapies, such as diet and lifestyle chamga® not restricted in this study because they
were explained in the disease education and wseeddfficult to control in the participants'

daily lives. Participants allocated to the WL armrevallowed to undergo GCBT-IE after the

week 13 assessment.

Therapist. Two therapists with over 10 years of clinical esipece conducted CBT. One was a
gastroenterologist with IBS treatment experienagthe other was a skilled clinical psychologist.
Because both providers had little experience vBB-specific CBT, supervised CBT training
was completed prior to study commencement. Allisasdollowed the treatment manual and
were recorded for fidelity checking and supervigoomposes. An independent clinical
psychologist assessed treatment fidelity in a reandample of 17 out of 170 (10%) using a pre-

prepared GCBT-IE fidelity measurement.

Data collection
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Outcomes were assessed at baseline, 4, 9, 13,7andeks after randomization, with the
primary outcomes measured at all five points amdsgary outcomes at four points except at
week 27. Assessments were completed on an onlti®ph or by participants posting paper

guestionnaires. A small incentive (a ¥1000 gifd¢cabout $9.0) was paid for each assessment.

Primary outcomes. The multiple primary outcomes were IBS-SSS andnitable Bowel
Syndrome-Quiality of Life Measure (IBS-QOL) at wekkafter randomizatidf***% The IBS-
SSS measures IBS severity on a 5-item scale (§e&@0), rated as mild (75-174), moderate
(175-300), or severe (301-560)BS-SSS responders were defined as a 50-poiteater
reduction from baselif& The IBS-QOL measures IBS-specific QoL on a 3#tB-point scale
(score 0—100), with scores increasing as QoL imgsdvIBS-QOL responders were defined as a
14-point or greater increase from baséfinResponders on the IBS-SSS and IBS-QOL
represented clinically meaningful improvements aede treated as complementary to the

primary outcomes.

Secondary outcomes. The Gastrointestinal Symptom Rating Scale (GSR3somed common
symptoms of gastrointestinal disordérsThe Generalized Anxiety Disorder-7 (GAD-7)
measured the severity of GADPHQ-9 measured the severity of depressiduroQol-5
Dimension-5Level (EQ-5D-5L) and Visual Analog ScAlAS) assessed health-related QoL and
overall health status, respectivelyThe Irritable Bowel Syndrome-Global Improvemenat®
(IBS-GIS) asked about IBS symptom improvement leeford after tridl. IBS-GIS was not
measured at baseline and responders were defirfeal/egy moderate or substantial

improvement. The Composite Primary Symptom Rednd@PSR) score measured IBS
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improvement and was calculated from a self-monigdiary®. CPSR responders were defined
as 0.5 or greater improvement. Patient-reporte@sgvevents (AEs) were recorded by the
therapists and serious AEs (SAESs) were reportélde@rincipal investigator and the medical
ethics committee. Treatment and homework adherandenedication changes were also

recorded by the therapists at each visit.

Statistical analyses

Sample size. Power analysis based on a t-test required 55 paatits per arm to detect an effect
size of 0.5 (moderate effect size) with at leas2@¥ power, a correlation coefficient of 0.4
between multiple primary outcomes, andoualevel of 0.025 (two-sided) with consideration of
multiple primary outcomé&3°. Assuming up to 30% loss of follow-up, 112 papiaits were

required.

Primary and secondary outcomes were analyzed or@aece with the intention-to-treat
principle. Efficacy of GCBT-IE was defined when amremore of the primary outcomes was
statistically significant at a pre-specifiedevel of 0.025 (two-sided). The Bonferroni method

was used to adjust for the multiplicity of the pairp outcomes.

For continuous outcomes, between-group differen€ésast squares (LS) means changes and

their 95% confidence intervals (Cls) were calcudaising restricted maximum likelihood-based
mixed-effects models for repeated measures (MMRM}He change from baseline to week 13 .
Within MMRM, treatment, time (4, 9, or 13 weekshdareatment-by-time interaction were used

as fixed effects, participants as random effectd,l@aseline score as a covariate. Missing data
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were appropriately handled under a missing at namassumption. For binary outcomes, risk
ratios and their 95% Cls were calculated. CPSRoabs=ilated from baseline and week 13 data

and analyzed by t-test.

The robustness of the main results was confirmeanayysis of covariance (ANCOVA) using
data from "completers" who attended the first Bessions (per-protocol set). Last observation
carried forward (LOCF) method was used to imputesmyg data. We also performed subgroup
analyses by MMRM on IBS-SSS and IBS-QOL accordmgisease duration, |BS subtypes, and
implementation format (face-to-face or Internetdshpost-hoc analysis). Follow-up assessment

at week 27 was assessed descriptively. Statisiizdlses were done with SAS version 9.4.

RESULTS

Participants. Between May 2018 and December 2020, 266 people neéraed to our study,
including self-referrals, and after eligibility ®aming, 114were randomly assigned 54 to
GCBT-IE or 60 to WL (Figure 1). In the current sdenpf participants, 83.3% met both Roriie
andIV criteria, while 16.7% met only Rome Il criteBaseline characteristics were balanced

between the two arms (Table 1).

After randomization, five of 54 participants (9.3%)the GCBT-IE arm and 2/60 (3.3%) in the
WL arm withdrew from the study by week 13. For adinee, all participants in the GCBT-IE
arm received their first session, and 52/54 (96.88f)pleted at least the first five sessions (per-
protocol set). In the GCBT-IE arm, 48/54 (88.9%iticgpants completed the week 27 follow-up

assessment by July 2021.
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Fidelity. Treatment fidelity by the two therapists was higith a mean fidelity score of 87.3%

(range 78.5-100%, SD 6.0) for randomly selectedroBigs.

Outcomes

Table 2 shows a descriptive summary of the prinsaitgomes and a comparison between the
two arms in the intention-to-treat analysis. FigRr@nd 3 shows the LS means changes from
baseline at each assessment time for IBS-SSS @R)and IBS-QOL (Figure 3) in both arms.
At week 13, IBS-SSS was 86.1 points lower (95% £05117.3), and IBS-QOL was 20.3
points higher (15.2-25.3) in the GCBT-IE arm thanhe WL arm. The GCBT-IE arm also had
1.9 times (95% CI 1.3-2.7) more IBS-SSS respon@es® points reduction) and 7.6 times (3.2—
17.9) more IBS-QOL responders 14 points increase) than the WL arm. In the GCBTaim,
greater improvement in both IBS symptom severiy @oL was maintained at week 27. Scores
of IBS-SSS domains and IBS-QOL subscales are peovial Supplemental Tables 2 and 3,

respectively.

Table 3 shows a descriptive summary and comparisetvgeen the two arms for the secondary
outcomes. All secondary outcomes at week 13 shangdtistically significant improvement in

GCBT-IE compared to WL. Scores of GSRS subscakepr@vided in Supplemental Table 4.

ANCOVA using the per-protocol set showed that IBSSSvas 80.2 points lower (95% CI 49.1—

112.1) and IBS-QOL was 19.0 points higher (13.82P# the GCBT-IE arm compared to the

WL arm, consistent with the results of the intemtto-treat analysis. In all subgroup analyses,
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GCBT-IE showed statistically significant improventem both IBS-SSS and IBS-QOL
compared to WL, consistent with the primary outcerf®upplemental Tables 5 and 6). The

interaction was not significant in any subgroup.

Five participants reported six unexpected SAE%(fivthe GCBT-IE arm and one in the WL
arm). All events were reported to the medical etlsiemmittee and were determined to be
unrelated to the intervention. Another 17 AEs weygorted (seven in the GCBT-IE arm and 10
in the WL arm). Due to AEs or SAEs, 4/54 (7.4%)trgrants in the GCBT-IE arm (cardiac
death, depression, neurological disorder, fractanel) 2/60 (3.3%) in the WL arm (panic

disorder, gastrointestinal disorder) dropped out.

DISCUSSION

The present study in people with drug-refractor$ howed that GCBT-IE resulted in
statistically significant and clinically meaningimhprovements in all outcomes at week 13,
compared to the WL control. Regarding safety, $8eS were reported, none of which were
directly related to the intervention. Subgroup gs@$ confirmed consistent efficacy of GCBT-IE,

regardless of disease duration, IBS subtypes, pleimentation format.

To the best of our knowledge, this study is thgdat RCT of GCBT for IBS. One recent
systematic review reported the efficacy of GCBTI®&8", but it included only two small
RCTS> These previous studies were similar to oursrimseof frequency and length of

sessions and controls, but the methodologies stishraple size calculation and randomization
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were not cledr** Another difference from previous studies was thaincluded interoceptive

exposure as a GCBT component.

Based on brain-gut interaction, exposure pracéspecially interoceptive exposure, is thought to
reduce visceral anxiety and avoidance behaviodsjraprove Qof. Exposure practices were
initiated after the week 4 assessment, and in &d¢he week 9 and subsequent assessments, the
GCBT-IE arm had greater improvements in food aveega activity with interferences (IBS-

QOL subscales), and disease-related QoL (IBS-Q@ILIRS-SSS QOL domain) than the WL
arm. Similar improvements were also seen in anX@#D-7), depression (PHQ-9), and

dysphoria (IBS-QOL subscale).

These results may suggest that exposure practcgshuted to the improvement in QolL,
anxiety, and depression in the GCBT-IE arm. Thignal with previous RCT using individual
CBT-IE which also reported improvements in anxigtzurthermore, GCBT has advantages
including normalization through meeting others wiie same illness, surrogate learning effects
through other participants' experiences, and piogid safe exposure environméntiWe believe

that these effects might encourage exposure pescéied led to the high efficacy of GCBT-IE.

Furthermore, this study shows that GCBT-IE is mdy @fficacious for people with drug-
refractory IBS, but also may contribute to incregdiBS-specific CBT delivery by

compensating for the shortage of skilled therapktst, through the group format, the overall
estimated treatment time was reduced from 594 h&drpeople received 11 hour-long sessions

including one booster) to 280.5 hours (17 groupsixe@d 11 1.5-hour sessions). This may
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enable more efficient and cost-effective treatmBeixt, the results suggest that therapists who
are not familiar with IBS-specific CBT may be abdedeliver an efficacious treatment with
high-fidelity with minimal training by following maualized treatment. Finally, this study also
shows the efficacy of GCBT-IE by Internet-baseénstdicine. Subgroup analyses suggests that
implementation of GCBT-IE through the Internet ntegyas efficacious as face-to-face treatment
and facilitate IBS-specific CBT in remote areaswdwoer, due to the small sample size, the

results of subgroup analyses are limited.

Besides efficacy and dissemination, adherencearuiterm follow-up need to be considered
for implementing GCBT-IE in clinical practice. Ostudy showed high adherence, which could
be attributed to the timeframe of the sessionsaisgnce management. Because most of our
participants were workers, we held the sessiogsmtenient times, such as evenings and
weekends. Additionally, we provided individual f@i¥-up sessions for those who could not
attend the first five sessions. In face-to-face CB®rk and childcare are the most common
causes of poor adherence and withdrafvahe flexibility of timeframes and absence
management may therefore have led to high adherenhbes study, but it needs to be balanced

with the feasibility in clinical practice.

Regarding the long-term follow-up of this studythalugh the results were descriptive, the
beneficial results were maintained through weekAtther study that followed participants
receiving IBS-specific GCBT for an average of 2€ans reported a 50% reduction in
gastrointestinal symptom complaints compared tetqg@tment. However, as both studies

lacked comparative controls, we cannot rule oufpibssibility of spontaneous IBS improvement.
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The present study has some limitations that shioldoted. First, using the WL condition while
on TAU in this study may have potentially overestiad the treatment effé¢f>. However,

setting up the placebo control condition similatite pill placebo, the gold standard in
pharmacotherapy RCTSs, is extremely difficult in gisytherapy RCTs. Hence, psychotherapy
controls need to be designed with the specifidadinquestion they intend to answer in mind,
while also paying due attention to participant regeedvailable resources, ethics, and acceptability.
This study is intended to answer the clinical goastf whether the addition of the CBT-IE
program to TAU is meaningful over TAU alone. Howev@articipants in the WL arm were
potentially disrupted in their spontaneous recovkming the waiting pericd. To minimize this
effect, both arms received group disease educatidrself-monitoring in addition to TAU, and
the pre-planned 14-week waiting period was adhtred much as possible. Furthermore, we
believe the WL control while receiving TAU was aptable and ethical for this study in terms of
participant needs and available resources, asatewd#BS-specific psychotherapy is incredibly
limited in Japan. In fact, 55 (91.7%) participaims$he WL arm opted to undergo GCBT-IE after
their wait period, and 51 (85.0%) completed theises. Admittedly, our WL-controlled design
was unable to control for the effects of therapispgending more time" and "paying more
attention" in the CBT-IE arm. To estimate the CRedfic effects over and above such non-
specific factors, future studies should provideieglent time and attention controls, such as
supportive group sessions which last the samehebgt which completely exclude CBT-

specific factors.
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Second, because this was an open-label, patieattegstudy, treatment assignments
potentially led to detection bias in the outcomed AES®. To minimize these effects, both arms
were assessed with the same methods and timimyg tediable and validated measures. It
should also be pointed out that for functional digos such as IBS, patient-reported outcomes
represent the best results of interventi@risinally, this study was conducted in only one
Japanese hospital, potentially limiting its genegddility. Given the limitations, we adopted a
comprehensive recruitment strategy from primargopadary, tertiary care, and the general
public, which may have improved representationapfahese people with IBS seeking

psychotherapy.

Strengths of this study include a broad target faijmn and a rigorously conducted, high
adherence RCT. Therapists received supervisedrigaim IBS-specific CBT and delivered high
fidelity GCBT-IE based on a detailed treatment nenwhile we reported some promising
findings of GCBT-IE for IBS, we believe that futuseudies should consider telemedicine's
effectiveness, cost-effectiveness, clinical adhegeand long-term effects to promote its

widespread use and implementation in clinical pcact

Conclusion. The present study shows that GCBT-IE may be acaefbus, safe, and efficient
treatment for people with drug-refractory IBS. @esults provide a meaningful rationale for
considering GCBT-IE for people with drug-refractdBS while strengthening and
complementing the evidence of a systematic reviasetd on two RCTs demonstrating the

efficacy of GCBT for IBS.

Copyright © 2022 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



ACKNOWLEDGMENTS

We are grateful to all the healthcare organizatibas helped us recruit participants.

Supplemental-http://links.lww.com/AJG/C436

Visual Abstract-http://links.lww.com/AJG/C437

REFERENCES

1 Lovell RM, Ford AC. Global prevalence of and rfsktors for irritable bowel syndrome:
a meta-analysi<lin Gastroenterol Hepatol 2012;10:712-21.

2 Oka P, Parr H, Barberio B, et al. Global prevedeaf irritable bowel syndrome
according to Rome Il or IV criteria: a systematwiew and meta-analysisancet
Gastroenterol Hepatol 2020;5:908-17.

3 Gralnek IM, Hays RD, Kilbourne A, et al. The ingpaf irritable bowel syndrome on
health-related quality of lifeGastroenterology 2000;119:654—60.

4 Frandemark A, Térnblom H, Jakobsson S, et al.WPsoductivity and Activity
Impairment in Irritable Bowel Syndrome (IBS): A Mifiiceted ProblemAm J Gastroenterol
2018;113:1540-1549.

5 Spiegel B, Harris L, Lucak S, et al. Developiradia and reliable health utilities in
irritable bowel syndrome: results from the IBS PROCohort.Am J Gastroenterol
2009;104:1984-91.

6 Lacy BE, Pimentel M, Brenner DM, et al. ACG Cdal Guideline: Management of

Irritable Bowel SyndromeAm J Gastroenterol 2021;116:17-44.

Copyright © 2022 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



7 National Institute for Health and Care Excellericgtable bowel syndrome in adults:
diagnosis and management. Clinical guideline 6ttp$h//www.nice.org.uk/guidance/cg61].
Update 2017. Accessed June 6, 2021.

8 Ford AC, Lacy BE, Harris LA, et al. Effect of Adépressants and Psychological
Therapies in Irritable Bowel Syndrome: An Updatgdt8matic Review and Meta-AnalysfAm
J Gastroenterol 2019;114:21-39.

9 Laird KT, Tanner-Smith EE, Russell AC, et al. Gmarative efficacy of psychological
therapies for improving mental health and dailyduoning in irritable bowel syndrome: A
systematic review and meta-analy§iin Psychol Rev 2017;51:142-152.

10 Taft TH. Improving access to gut-brain therapogdBS. Lancet Gastroenterol Hepatol
2019;4:816-818.

11 Whitfield, G. Group cognitive—behavioural theydpr anxiety and depressioAdvances
in Psychiatric Treatment 2010;16:219-27.

12 Black CJ, Thakur ER, Houghton LAt al. Efficacy of psychological therapies for
irritable bowel syndrome: systematic review andvoek meta-analysissut 2020;69:1441-51.
13 Vollmer A, Blanchard EB. Controlled comparisdnralividual versus group cognitive
therapy for irritable bowel syndromBehavior Therapy 1998;29:19-33.

14 Tkachuk GA, Graff LA, Martin GL,et al. Randomiz€ontrolled Trial of Cognitive—
Behavioral Group Therapy for Irritable Bowel Syna®in a Medical Setting. J CliPsychol
Med Setting 2003;10:57-69.

15 Craske MG, Wolitzky-Taylor KB, Labus J, et alcégnitive-behavioral treatment for
irritable bowel syndrome using interoceptive expedo visceral sensatiorBehav Res Ther

2011;49:413-21.

Copyright © 2022 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



16 Longstreth GF, Thompson WG, Chey WD, et al.Fonel bowel disorders.
Gastroenterology 2006;130:1480-91.

17 Lacy BE, Mearin F, Chang L, et al. Bowel disosd&astroenterology 2016;150:1393—
1407.

18 Francis CY, Morris J, Whorwell PJ. The irritablewel severity scoring system: a simple
method of monitoring irritable bowel syndrome atgdprogressAliment Pharmacol Ther
1997;11:395-402.

19 Kroenke K, Spitzer RL, Williams JB. The PHQ-@didity of a brief depression severity
measureJ Gen Intern Med 2001;16:606—613.

20 Kikuchi S, Oe Y, Sasaki Y, et al. Group cogmtehavioural therapy (GCBT) versus
treatment as usual (TAU) in the treatment of ibigabowel syndrome (IBS): a study protocol for
a randomized controlled trigdBMC Gastroenterol 2020;20:29.

21 Patrick DL, Drossman DA, Frederick 10, et al.@tyaof life in persons with irritable
bowel syndrome: development and validation of a mexasureDig Dis Sci 1998;43:400-11.
22 U.S. Department of Health and Human Servicesllamal Drug Administration. Multiple
endpoints in clinical trials: guidance for industry
[https://www.fda.gov/media/102657/download]. Pubdéid2017. Accessed August 13, 2021.
23 Drossman D, Morris CB, Hu Y, et al. Character@aof health related quality of life
(HRQOL) for patients with functional bowel disord€BD) and its response to treatmekin J
Gastroenterol 2007;102:1442-53.

24 Svedlund J, Sjodin I, Dotevall G. GSRS--a chhi@ting scale for gastrointestinal
symptoms in patients with irritable bowel syndroamel peptic ulcer diseadeig Dis i

1988;33:129-134.

Copyright © 2022 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



25 Spitzer RL, Kroenke K, Williams JB, et al. Aéfrmeasure for assessing generalized
anxiety disorder: the GAD-"Arch Intern Med 2006;166:1092—-97.

26 Brooks R. EuroQol: the current state of pldgalth Policy 1996;37:53-72.

27 Gordon S, Ameen V, Bagby B, et al.Validationrofable bowel syndrome Global
Improvement Scale: an integrated symptom end porrdssessing treatment effica®jig Dis
i 2003;48:1317-1323.

28 Blanchard EB, Schwarz SP. Clinically significahnges in behavioral medicirigehav
Assess 1988;10:171-88.

29 Sozu T, Sugimoto T, Hamasaki T, et al. Sampte Betermination in Clinical Trials
with Multiple EndpointsSpringer Heidelberg 2015. https://doi.org/10.1007/978-3-319-22005-5
(e-book)

30 Kanazawa M, Drossman DA, Shinozaki M, et aln§kation and validation of a Japanese
version of the irritable bowel syndrome-qualityiéé measure (IBS-QOL-JBiopsychosoc Med
2007;1:6.

31 Koloski NA, Jones M, Kalantar J, et al. The bragat pathway in functional
gastrointestinal disorders is bidirectional: a Eayprospective population-based stu@yt
2012;61:1284-90.

32 Kennedy T, Jones R, Darnley S, et al. Cognltieeaviour therapy in addition to
antispasmodic treatment for irritable bowel syndeamprimary care: randomized controlled
trial. BMJ 2005;331:435.

33 van Dulmen AM, Fennis JF, Bleijenberg G. Cogeibehavioral group therapy for

irritable bowel syndrome: effects and long-termdatup. Psychosom Med 1996;58:508-514.

Copyright © 2022 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



34 Furukawa TA, Noma H, Caldwell DM, et al. Waitiligf may be a nocebo condition in
psychotherapy trials: a contribution from networktatranalysisActa Psychiatr Scand 2014;
130:181-92.

35 Gold SM, Enck P, Hasselmann H, et al. Contradamons for randomised trials of
behavioural interventions in psychiatry: a decisi@mework.Lancet Psychiatry 2017;4:725—
732.

36 Patterson B, Boyle MH, Kivlenieks M, et al. Tinge of waitlists as control conditions in
anxiety disorders researchPsychiatr Res 2016;83:112-20.

37 U.S. Department of Health and Human Serviceslfaoal Drug Administration.
Guidance for Industry Irritable Bowel Syndrome—@iad Evaluation of Drugs for Treatment.
FDA: Silver Spring, MD, 2012 [https://www.fda.govédia/78622/download]. Published 2012.

Accessed August 9, 2021.

FIGURE LEGENDS

FIGURE 1

Consolidated Standards of Reporting Trials (CONSDi®v-chart. COVID-19, coronavirus
disease 2019; GCBT-IE, group cognitive-behavidratapy with interoceptive exposure; IBS,

irritable bowel syndrome; TAU, treatment as usual.

FIGURE 2
LS means changes in IBS-SSS up to week 13 in tiB@TEE and WL arms. ClI, confidence

interval; GCBT-IE, group cognitive-behavioral theyawith interoceptive exposure; IBS-SSS,

the Irritable Bowel Syndrome Symptom Severity Scbaf® Least squares; WL, waiting list.
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FIGURE 3
LS means changes in IBS-QOL up to week 13 in th8 GE and WL arms. ClI, confidence

interval; GCBT-IE, group cognitive-behavioral theyawith interoceptive exposure; IBS-QOL,

the Irritable Bowel Syndrome-Quality of Life Measyt.S, Least squares; WL, waiting list.

Study Highlights:

WHAT IS CURRENT KNOWLEDGE

® |Irritable bowel syndrome (IBS) negatively affectitbindividual's daily lives and
socioeconomics.

® |BS-specific cognitive-behavioral therapy (CBTei$ective but is scarcely available.

® Current evidence on the efficacy of group CBT (GEB¥ IBS is weak and limited.

WHAT IS NEW HERE

® GCBT with interoceptive exposure (GCBT-IE) is a aband efficacious treatment for drug-
refractory IBS.

® GCBT-IE reduced total treatment time, streamlirfeztapist education, and provided
opportunities for Internet-based telemedicine.

® GCBT-IE may streamline IBS treatment and facilitdte dissemination and implementation

of IBS-specific CBT.
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Table 1: Baseline characteristics of participantsri the intention-to-treat population

GCBT-IE (n = 54)

Waiting list (n = 60)

Age, years
Sex
Women
Men
Marital status
Single
Married
Separate
Divorced
Widowed
Educational level
Primary and secondary
High school/A level
University
Graduate school
Employment status
Full-time
Part-time
Retirement
In education
Unemployed
Family incomé
< $27,300
$27,300-54,600
$54,600-90,900
$90,900-181,800
>$181,800
Duration of IBS
0.5-2 years
2-5 years
5-10 years
>10 years
IBS-SSS score, range 0-500
IBS-QOL total score, range 0—-100
IBS subtype
IBS diarrhea
IBS constipation
IBS alternating
IBS unclassified
Comorbid mental disorders
Psychotropic medicatiohs
Smoking
never
past-smoker
current-smoker
Drinking habits
non-drinker
social drinker
habitual drinker
Medications for IBS

41.9 (14.3)

35 (64.8%)
19 (35.2%)

25 (46.3%)
23 (42.6%)
2 (3.7%)
3 (5.6%)
1 (1.9%)

2 (3.7%)
24 (44.4%)
24 (44.4%)

4 (7.4%)

27 (50.0%)
13 (24.1%)
3 (5.6%)

4 (7.4%)

7 (13.0%)

15 (27.8%)
16 (29.6%)
12 (22.2%)
10 (18.5%)

1 (1.9%)

7 (13.0%)

10 (18.5%)

13 (24.1%)

24 (44.4%)
302.7 (70.6)
56.5 (18.6)

33 (61.1%)

2 (3.7%)

9 (16.7%)
10 (18.5%)
25 (46.3%)

23 (42.6%)

39 (72.2%)
12 (22.2%)
3 (5.6%)

13 (24.1%)
30 (55.6%)
11 (20.4%)

37.4 (14.7)

37 (61.7%)
23 (38.3%)

30 (50.0%)
25 (41.7%)
1 (1.7%)
2 (3.3%)
2 (3.3%)

4 (6.7%)
29(48.3%)

23 (38.3%)
4 (6.7%)

30 (50.0%)
14 (6.7%)
5 (8.3%)
7 (11.7%)
4 (6.7%)

12 (20.0%)
23 (38.3%)
14 (23.3%)
11 (18.3%)

0 (0.0%)

4 (6.7%)

7 (11.7%)

12 (20.0%)

37 (61.7%)
301.8)66.3
53M3)

34 (56.7%)
3 (5.0%)
10 (16.7%)
13 (21.7%)
33 (55.0%)
32 (53.3%)

50 (83.3%)
6 (10.0%)
4 (6.7%)

23 (38.3%)
33 (55.0%)
4 (6.7%)

Probiotics 34 (63.0%) 38 (63.3%)
Polycarbophil calcium 15 (27.8%) 23 (38.3%)
Ramosetron 23 (42.6%) 24 (40.0%)
Laxatives 6 (11.1%) 13 (21.7%)
Antidiarrheal agents 9 (16.7%) 6 (10.0%)
Other§ 19 (35.2%) 20 (33.3%)

Data are mean (SD), or n (%).
%0ne United States dollar is equivalent to about Jdfanese yen.
PPsychotropic medications include medications sischraidepressants,
anxiolytics, stabilizers, antipsychotics, and siegpills.

‘Medications for IBS include all current and pastgariptions for IBS,

and some people have multiple medications.

dOthers include medicines such as linaclotide, skcopine
butylbromide, trimebutine maleate, and herbal niedik (Kampo).
GCBT-IE, group cognitive-behavioral therapy witheroceptive
exposure; IBS-QOL, the Irritable Bowel Syndrome-Qyaf Life;
IBS-SSS, IBS Symptom Severity Score.
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Table 2 Descriptive summary and comparisons betwedBCBT-IE and Waiting List for primary outcomes

GCBT-IE Waiting list GCBT-IE versus Waiting list

n Mean (SD) LS means chanyé35% Cl) n Mean (SD) LS means charfig&s% Cl) Difference I(gsLO/So ncwgans changes P value
IBS-SSS, score 0-500
baseline 54 302.7 (70.6) o 60 301.8 (66.3) - o -
4 weeks 52 261.8 (80.7) -43.1 (-64.3 to -21.8) 59 269.5 (90.9) -33.3(-53.3t0 -13.4) -9.7 (-38.8904) 0.51
9 weeks 49 226.1 (82.9) -77.1 (-100.8 to -53.4) 58 266.7 (97.9) -36.4 (-58.4 to —14.4) -40.7 (-73.6801) 0.014
13 weeks 49 187.6 (85.1) -115.8 (-138.7t0-93.0) 8 5 273.5(96.8) -29.7 (-50.8 to -8.5) -86.1 (-119.355.0) <0.0001
27 weeks 48 185.4 (90.5) - - - « - -
IBS-QOL, score 0-100
baseline 54 56.5 (18.6) o 60 53-9 (20-3) - i -
4 weeks 52 59.2 (18.4) 3.4 (0.0t0 6.7) 59 54.5621 0.1(-3.1t03.2) 3.3(-1.3t07.9) 0.16
9 weeks 49 70.6 (17.3) 14.2 (10.6 to 17.7) 58 B5260) 0.8 (-2.510 4.2) 13.3 (8.4t018.2) < 000
13 weeks 49 76.6 (16.4) 20.1 (16.4 to 23.8) 58 62390) -0.2 (-3.7t0 3.2) 20.3 (15.2t0 25.3) €00
27 weeks 48 72.7 (17.7) - - - i - -

n responder (%) n responder (%) Risk ratio (5% P value
IBS-SSS respondes*
4 weeks 52 22 (42.3) 59 24 (40.7) 1.0 (0.676) 1. 1.00
9 weeks 49 30 (61.2) 58 29 (50.0) 1.2(0.871) 1. 0.33
13 weeks 49 36 (73.5) 58 23 (39.7) 19(1.3172. 0.0008
27 weeks 48 38 (79.2) . . . .
IBS-QOL responders®
4 weeks 52 13 (25.0) 59 5 (8.5) 3.0(1.1t07.7) 0.022
9 weeks 49 25 (51.0) 58 5 (8.6) 5.9 (2.5 to 14.3) <0.0001
13 weeks 49 32 (65.3) 58 5 (8.6) 7.6((3.2t0N7.9 <0.0001
27 weeks 48 25(52.1) - - - B

Data are mean (SD) or n (%) unless otherwise dpdcif

%S means of changes from baseline to each assetspoighare from restricted maximum likelihood-baseixed-model repeated measures.
PBetween-group differences in LS meaRsjalue < 0.025 (two-sided).

°IBS-SSS responders are defined as participantshatia clinically meaningful change in IBS-SS$( points) from baseline to 13 weeks.
9BS-QOL responders are defined as participants iétba clinically meaningful change in IBS-QGt.14 points) from baseline to 13 weeks.

GCBT-IE, group cognitive-behavioral therapy witheroceptive exposure; IBS-QOL, the Irritable BoBghdrome-Quality of Life Measure; IBS-SSS,
IBS Symptom Severity Score; LS, least squares.
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GCBT-IE Waiting list GCBT-IE versus Waiting list

Differences in LS meafis

n Mean (SD) n Mean (SD) or Risk ratié(95% CI) P value
GSRS, score 1-7
Baseline 54 2.7 (1.0 60 2.7 (0.9) - -
4 weeks 52 2.6 (0.9) 59 2.7 (0.9) -0.11 (-0.35.14p 0.39
9 weeks 49 2.3(0.9) 58 2.8 (0.9) -0.53 (-0.79027) 0.0001
13 weeks 49 2.0(0.7) 58 2.8 (1.0) -0.75 ( -1.020a8) <0.0001
GAD-7, score 0-21
baseline 54 8.5 (4.8) 60 9.4 (5.6) - .
4 weeks 52 8.7 (4.3) 59 9.5 (5.7) -0.44 (1.8 9). 0.52
9 weeks 49 6.5 (4.3) 58 8.8 (5.3) -1.9 (-3.4 te18p. 0.0093
13 weeks 49 5.1(3.8) 58 9.6 (6.1) -4.1 (-5.6 t®)2 <0.0001
PHQ-9, score 0-27
baseline 54 9.2 (5.1) 60 9.8 (6.0) . .
4 weeks 52 9.1 (5.8) 59 9.8 (6.7) -0.37 (-2.08) 1. 0.66
9 weeks 49 7.3 (5.3) 58 9.5(6.1) -1.9 (-3.6 t®9). 0.021
13 weeks 49 5.8 (4.9) 58 10.6 (7.2) -4.5 (-6.52®) <0.0001
EQ-5D-5L, range —0-025 to 1-000
baseline 54 0.70 (0.15) 60 0.70 (0.18) - -
4 weeks 52 0.64 (0.17) 59 0.63 (0.19) 0.01 (-0008.07) 0.65
9 weeks 49 0.69 (0.20) 58 0.67 (0.19) 0.02 (-0005.08) 0.59
13 weeks 49 0.76 (0.17) 58 0.62 (0.20) 0.14 (0003 20) <0.0001
EQ-VAS, score 0-100
baseline 54 56.6 (19.1) 60 57.2 (19.4) - .
4 weeks 52 55.7 (21.2) 59 52.4 (22.4) 3.6 (-4.21d) 0.36
9 weeks 49 61.8 (20.9) 58 55.3 (19.2) 6.7 (=0.6B4t0) 0.075
13 weeks 49 63.5 (21.5) 58 48.9 (22.6) 14.7 (6 5218) 0.0006
IBS-GISS, range -7
4 weeks 52 3.2(0.9) 59 3.7 (0.8) -0.54 (-0.85022) 0.0011
9 weeks 49 2.6 (1.4) 58 3.8 (1.0 -1.1 (-1.6 t®7P. <0.0001
13 weeks 49 2.1(0.9) 58 4.1 (1.0) -1.9 (-2.3 t6)1 <0.0001
CPSR, range -1to 1
13 weeks 49 0.26 (0.45) 58 0.07 (0.42) 0.19 (02 36) 0.024
n responder (%) n responder (%) Risk ratio (95% CI P value
IBS-GIS respondeis™
4 weeks 52 10 (19.2) 59 3(5.1) 3.8(1.2t017.2) .038
9 weeks 49 25 (51.0) 58 9 (15.5) 3.3(1.7t06.4) .0001
13 weeks 49 33 (67.3) 58 3(5.2) 13.0 (4.310 39.9) <0.0001
CPSR respondes*
13 weeks 48 19 (39.6) 57 11 (19.3) 2.1(1.1t03.9) 0.030

Data are mean (SD) or n (%) unless otherwise gpdcif

®Between-group differences in LS means of changes fraseline to each assessment point are from
restricted maximum likelihood-based mixed-modekapd measureB,value < 0.05 (two-sided).

PRisk ratio is presented only for CPSR, and rislorand itsP value are calculated from t-teBtyalue < 0.05
(two-sided).

IBS-GIS was not recorded at baseline.

9BS-GIS responders were defined as participants frettba clinically meaningful change in IBS-GIS
(moderate or significant improvement) from basetmé3 weeks.

°CPSR responders were defined as participants wiha letinically meaningful change in CPSR{.5) from
baseline to 13 weeks.

CPSR, the Composite Primary Symptom Reduction; B&sb, EuroQol-5 Dimension-5Level; GAD-7, the
Generalized Anxiety Disorder-7; GCBT-IE, group citiye-behavioral therapy with interoceptive expasur
GSRS, the Gastrointestinal Symptom Rating Scal8:@S, the Irritable Bowel Syndrome-Global
Improvement Scale; LS, least squares. PHQ-9, thierRddealth Questionnaire-9. VAS, visual analogue
scale.

Table 3 Descriptive summary and comparisons betwedBCBT-IE and Waiting List for secondary outcomes
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| Refered tothe study (n=266)

Did not respond to call (n=42)
Excluded (n=50)
Mot |IBS or mild IBS {n=27)
Age = 18 ar7s = (n=17)
hedication <= 3 months (n=6)

v

| Assessed for eligibility (n=174) |

Dechined participation {n=35)
Excluded (n=25}
Psychiatric disease (n=12)
Abdominal diseases (n=6)
Unsuitable for study (n=3)

v

k

Peost-surgeny (n=2)
[ Randomized (n=114) ] Past psychotherapy (n=1)
I Pregnant (n=1)
Allocation r
Allocated to GCBT-IE plus TAU Allorated to Waiting list plus TAL
and self-monitoring (n==54) and self-meonitoring (n=60)
«Received first session (n=54) +Received allocated intervention (n=53)
«Completed sessicn 1-5 (=52} »Discontinued intervention (n=2)
»Dhiscontinued intervention (n=2} * Protocol deviation (n=1)
* Dad not show up (n=1) * Did not respond to call (n=1)
*Anxiety for COMID-18 (n=1)
¥ Fallow-up ¥
Lot to follow-up (n=3) Lost to follow-up (n=0)
* Death (cardiac disease}(n=1} Completed wesk 13 assessment (n=58)
* Other adverse events (n=2}
Completed week 13 assessment (n=49)
L | Analysis ]
In intention-to-treat analysis (n=54) Inintenticn-totreat analysis (n=_860)
In perprotocol analysis (n=52) In per-protoc ol analysis (n=58)
4
Completed week 27 assessment (n=43)
Lost to follow-up (week 13-27) (n=1)
* Adverse eventin=1}
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