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Abstract

Objectives: Abdominal pain related disorders of gut-brain interaction (AP-
DGBIs) such as irritable bowel syndrome (IBS) and functional abdominal
pain-not otherwise specified (FAP) are common conditions in children,
significantly impacting quality of life. This treatment guideline for IBS and
FAP in children of 4-18 years is a collaborative effort of the European and
North American Societies for Pediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN and NASPGHAN). We aim to comprehensively review the
current evidence on treatment options and offer evidence-based recommen-
dations with utility across all treatment settings worldwide, as well as to provide
methodological directions for future research.

Methods: The guideline development followed the “Grading of Recommen-
dations Assessment, Development and Evaluation” (GRADE) approach, which

is in accordance with the GRADE handbook and supported by the World Health
Organization. The Guideline Development Group (GDG) comprised clinical
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Executive summary of recommendations with at

least low certainty evidence

- Hypnotherapy is recommended as a treatment

option
(Strong recommendation,
evidence)

- Cognitive Behavioral therapy (CBT) is recom-
mended as a treatment option
(Strong recommendation, Low certainty evidence)
- Percutaneous Electrical Nerve Field Stimulation
(PENFS) is suggested as a treatment option
(Conditional recommendation, Moderate certainty

evidence)

- Probiotics (Multi-strain) and Synbiotics (multi-
strain probiotics and prebiotic) may be sug-

gested as a treatment option
(Conditional
evidence)

- Enteric-coated peppermint capsules may be

Moderate

recommendation, Low

experts, representing ESPGHAN, NASPGHAN, and Cochrane. Individual
members have put forward a final consensus list of treatment options, which
were then translated into “patient, intervention, comparison, outcome” (PICO)
format options. Prospective agreement on decision thresholds for efficacy and
safety outcomes was reached through a Delphi process among the GDG to
support GRADEing of the literature. Consensus voting was used to finalize
recommendations, and a treatment algorithm was developed.

Results: Systematic literature searches for this output identified 86 original
randomized controlled trials assessing treatment of IBS and FAP. Consensus
was reached for 25 GRADEd recommendations. Ten best practice statements
were formulated, and guidance for future research methodology was proposed.
Conclusion: This guideline represents the first collaborative output of ESP-
GHAN and NASPGHAN on treatment options for AP-DGBIs. Systematic review
of the evidence has exposed major evidence gaps for the treatment of these
disorders and incentivizes large pediatric trials, particularly on treatment
options for which, to date, no evidence exists.

KEYWORDS

disorders of gut brain interaction, functional abdominal pain, gut-brain psychotherapies, irritable
bowel syndrome, pediatric

What is Known

* AP-DGBIs like IBS and FAP-NOS share
overlapping mechanisms and are often stud-
ied together in pediatric trials.

e Clinical treatment practices vary regionally
and include numerous options, many lacking
strong pediatric data.

certainty

What is New

e Gut-brain psychotherapies, especially hyp-
notherapy, show the strongest evidence and
effect size.

* Common treatments like anticholinergics, bile
acid sequestrants, and loperamide lack

certainty pediatric evidence.

suggested as a treatment option
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(Conditional recommendation, Low
evidence)

- Amitriptyline may be suggested as a treatment
option

(Conditional

evidence)

- Domperidone may be suggested as a treatment
option

(Conditional

evidence)

- Cyproheptadine may be suggested as a treatment

option

certainty
recommendation, Low

certainty

recommendation, Low certainty

(Conditional recommendation, Low certainty
evidence)

- Buspirone is NOT suggested as a treatment option
(Conditional recommendation, Low certainty
evidence)

- Mebeverine is NOT suggested as a treatment
option
(Conditional
evidence)
- Drotaverine is NOT suggested as a treatment
option
(Conditional
evidence)
- Citalopram is NOT suggested as a treatment
option
(Conditional
evidence)
- Yoga is NOT suggested as a treatment option
(Conditional recommendation, Low certainty evi-
dence)
Irritable Bowel Syndrome (IBS) Specific
recommendations
- Soluble dietary fiber supplements (i.e., hydrolized
guar gum, glucomannan, psyllium) are suggested
as a treatment option for IBS only
(Conditional recommendation, Moderate certainty
evidence)
- Lactobacillus rhamnosus GG is suggested as a
treatment option for IBS
(Conditional recommendation, Moderate certainty
evidence) (Figures 1 and 2)

recommendation, Low certainty

recommendation, Low certainty

recommendation, Low certainty

Executive summary of Best Practice Statements

- The Guideline Development Group (GDG) notes that
a crucial emphasis should be placed on education
regarding the abdominal pain-related disorders of
gut—brain interaction (AP-DGBI) diagnosis during ini-
tial outpatient consultation sessions. Education
should focus on the positive nature of the diagnosis,
the relevance of the connection between the gut and
brain, the effects of lifestyle and other triggers, and an
outline of potential treatment approaches and options.

- The GDG recognizes that dietary treatment options
can seem harmless and, therefore, receive consid-
eration as an entry-level treatment option,

particularly for motivated families. The GDG wishes
to highlight that restrictive diets may require
unrealistic or even disproportionate commitment
from children and should be employed with the same
consideration as all active interventions, with partic-
ular caution in children with risk factors for dis-
ordered eating.

- The GDG has made “Grading of Recommendations
Assessment, Development and Evaluation” (GRADE)
recommendations about specific preparations of —
probiotic/synbiotic. All other preparations do not have
sufficient evidence at a strain level to support such
recommendations due to low study numbers and
variable outcomes.

- The GDG recognizes that over-the-counter (OTC)
analgesics are commonly used. Whereas they may
have a role in intermittent or periodic symptom con-
trol, the GDG raises caution beyond local OTC
dosing and duration guidance.

- The GDG finds that several alternative analgesic
treatment classes should NOT be used without input
and guidance through an appropriate specialist with
expertise in treating therapy-refractory pediatric AP-
DGBls.

- The GDG acknowledges that the use of antic-
holinergic antispasmodics for symptom control is
common in AP-DGBIs, but there is no evidence
supporting or rejecting their use as a treatment.

- The GDG suggests loperamide as a treatment option
for symptom control in patients with IBS-Diarrhea
subtype (IBS-D).

- The GDG suggests bile acid sequestrants as a treat-
ment option for symptom control in patients with IBS-D.

- The GDG suggests against the use of cannabidiol/
cannabis.

- The GDG strongly recommends against the use of
surgery for the evaluation and treatment of AP-DGBIs.

1 | INTRODUCTION

AP-DGBIs have a pooled worldwide prevalence of
13.5% in children aged 4-18 years old." These dis-
orders have a significant impact on quality of life,
resulting from chronic pain and increased psychologi-
cal comorbidities, such as anxiety and depression.z‘6
The Rome IV criteria propose a subcategorization of 4
subtypes of AP-DGBIs, that is, IBS, functional abdom-
inal pain-not otherwise specified (FAP), functional
dyspepsia (FD) and abdominal migraine (AM).” Con-
siderable clinical overlap exists between these entities,
notably between IBS and FAP. These two conditions
may even share a common etiopathogenetic pathway,
potentially representing different manifestations of a
similar disorder, where pain presentation is comparable
and differentiation is based on defecation pattern.®
Similar management approaches have been adopted
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for IBS and FAP in clinical practice, and they are often
studied together in research settings.®~'? Management
approaches predominantly target the reduction of
chronic pain to restore function and include various
pharmacological therapies, dietary modifications, gut—
brain psychotherapies, probiotics, and percutaneous
electrical nerve field stimulation (PENFS)."®

Recent advancements in the understanding of the
etiopathogenesis of AP-DGBIs have led to the
increased endorsement of the biopsychosocial model.
This model suggests that structural and functional
disruptions of the gut-brain axis may be induced by
both gastrointestinal factors (e.g., intestinal infection)
and psychosocial sensitizing events (e.g., traumatic
experience), against a background of potential genetic
predisposition.'® Triggers for disease onset may pres-
ent long before symptoms become evident, limiting
preventive strategies or establishing direct causality. A
wide array of treatment options has been studied or
empirically utilized in the pediatric population.® 2
These treatment options target various aspects of the
biopsychosocial model.

There has been a continued momentum for col-
laborative guideline outputs by the European and North
American societies for pediatric gastroenterology, he-
patology, and nutrition (ESPGHAN and NASPGHAN)
since the publication of the treatment guideline for
functional constipation.’* The current guidelines aim to
provide evidence-based recommendations for the
treatment of AP-DGBIs, such as IBS and FAP in chil-
dren. These recommendations are based on a sys-
tematic review and comprehensive synthesis of the
literature.

1.1 | Target audience

These guidelines are directed towards patients and
their caregivers, primary up to quaternary health care
professionals, researchers in gut motility and DGBI,
and public policy makers. The treatment recommen-
dations in this guideline are formulated to establish a
framework for shared decision making between pa-
tients, caregivers, and healthcare professionals, rather
than to mandate a standard of care. It is essential to
exercise caution when interpreting these guideline
recommendations in isolation and consider the quali-
fying remarks that accompany them, as they may be
important in individual cases.

2 | METHODS

This document outlines the recommendations of the
joint ESPGHAN/NASPGHAN GDG. The development
process was guided by the GRADE framework, as
outlined in the GRADE handbook, supported by the

World Health Organization (WHO)."® In line with this
guidance, a complete protocol for the technical review,
along with associated operating procedures, was
agreed upon in advance and published previously,'® in
line with other similar guidelines.'”

The GDG was chaired by a member of each of the
societies (for ESPGHAN, M.B., for NASPGHAN, A.D.),
as well as a GRADE methodologist, pediatrician, and
Editor of the Cochrane Gut group (M.G.). Wider GDG
members were chosen as experts in AP-DGBI manage-
ment, and to ensure a wide range of clinical expertise.
The 15 voting members included a general pediatrician
(A.V.), pediatric gastroenterologists (M.B., R.B., O.B,,
AC., AD., JD,JK,CD.L, HP, RS, NT., M.T., and
M.S.), a pediatric psychiatrist (H.P.), and a clinical psy-
chologist (J.S.). A nonvoting methodological team com-
prised the GRADE co-chair (M.G.) and two members
(J.G. and V.S.), who were primarily responsible for
technical systematic review and GRADE analysis of data
and data synthesis summaries. One of the methodo-
logical team members (V.S.) is also a registered dietitian.
All members agreed to co-author the full guideline and
maintain the confidentiality of open discussion and
debate within the process. Any relevant conflicts of
interest were declared at the start of the process and
again before each step of the voting process.

2.1 | Ethics statement
Ethical clearance to publish the results of this exercise
was granted by the University of Central Lancashire.'”

2.2 | Scope of treatment options

The development process began by reaching an
agreement on a final list of thematic questions (i.e.,
treatment options) that were then translated into
Patient-Intervention—Comparison—-Outcome  (PICO
format questions). The prospectively agreed-upon list
of treatment options can be found in the previously
published protocol.'®

2.3 | Scope of recommendations

As per the original scope of the guideline, FD has not
been considered.'® It was planned to consider all three
remaining AP-DGBIs sub-diagnostic categories (i.e.,
IBS, FAP and AM). The included studies' summary
table (Supporting Information S1: File 1 — Table 2)
demonstrates the range of potential diagnostic cate-
gories eligible in each study. AM was considered in the
scope of some of these studies, but actual recruitment
of patients from this category was very low, consistent
with the overall prevalence of AM. Patients with AM
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g ) D Loperamide
Symptom trigger identification Bile acid
Explain treatment approach sequestrant

Box 1

Hypnotherapy
Soluble dietary fiber
supplement
Lactobacillus Rhamnosus GG

Cognitive Behavioral therapy
Enteric coated Peppermint capsules
Cyproheptadine
Domperidone*

Multi strain pro-/synbiotics

Hyoscyamine
Dicyclomine

GRADE evidence levels

. High

Box 2 Moderate
Auri‘cular : e
Neurostimulation
. Very Low
Amitriptyline

Best practice
statement
Additional

Consider referral to
multidisciplinary pain
treatment program

considerations

FIGURE 1 Treatment algorithm for irritable bowel syndrome (IBS); The “Grading of Recommendations Assessment, Development and
Evaluation” (GRADE) data synthesis is the primary source informing the flow of treatments. However, best practice statements and additional
considerations have also been included as they may be of additional value. The suggested flow provides a framework for shared decision-
making. The choice of any particular treatment option should strongly reflect the balance of efficacy and safety from an individual patient
perspective, local availability and feasibility, and potentially legal frameworks. The consecutive order of treatments as proposed in this algorithm,
may as such be modified following local context. Time to manifestation of treatment effect may vary depending on the chosen treatment option.
Evaluation should be performed accordingly. IBS-C, constipation; IBS-D, diarrhea. SFor choosing a laxative, use the European and North
American Societies for Gastroenterology, Hepatology and Nutrition (ESPGHAN/NASPGHAN) guidelines on functional constipation.'* *Despite
low certainty evidence supporting efficacy to treat abdominal pain disorders of gut-brain interaction symptoms, the consensus among the
guideline's authors is that they lack sufficient experience in using domperidone in clinical practice.
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Provide positive diagnosis
Explain brain-gut connection

Lifestyle education
Symptom trigger identification
Explain treatment approach

Box 1

Hypnotherapy

Cognitive Behavioral therapy
Enteric coated Peppermint capsules
Cyproheptadine
Domperidone*

Multi strain pro-/synbiotics

Hyoscyamine
Dicyclomine

GRADE evidence levels

. High

Box 2

Moderate
Auricular
Neurostimulation Low
Amitriptyline - Very Low
l Best practice
statement
Consider referral to Additional

multidisciplinary pain
treatment program

considerations

FIGURE 2 Treatment algorithm for Functional Abdominal Pain-Not Otherwise Specified (FAP); The “Grading of Recommendations
Assessment, Development and Evaluation” (GRADE) data synthesis is the primary source informing the flow of treatments. However, best
practice statements and additional considerations have also been included as they may be of additional value. The suggested flow provides a
framework for shared decision-making. The choice of any particular treatment option should strongly reflect the balance of efficacy and safety
from an individual patient perspective, local availability and feasibility, and potentially legal frameworks. The consecutive order of treatments as
proposed in this algorithm may as such be modified following local context. Time to manifestation of treatment effect may vary depending on the
chosen treatment option. Evaluation should be performed accordingly. *Despite low certainty evidence supporting efficacy to treat abdominal
pain disorders of gut-brain interaction symptoms, the consensus among the guideline's authors is that they lack sufficient experience in using

domperidone in clinical practice.
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represent less than 5% of the included population,
despite being considered throughout. Moreover, there
is an absence of any AM-focused studies, and espe-
cially those focusing on migraine-specific mechanisms
and/or migraine-targeted therapies. As a consequence,
a consensus decision was made that where recom-
mendations are stated for AP-DGBIs, it is suggested
that these be considered to only include IBS and FAP.
This decision supports the distinct — best practice —
management approach that patients with AM receive.
There is no treatment algorithm for AM, which is
pending future research focusing on AM in general and
specific therapies.

2.4 | Outcomes

The previously published core outcome set (COS) for
assessing the treatment of AP-DGBIs was the pri-
mary source for the chosen outcomes of interest in
this guideline.'® The COS was developed by a group
of patients, parents, and healthcare professionals.
GRADE approach required that outcomes were pri-
oritized into those that were critical (i.e., primary
outcomes) and important (secondary outcomes), and
limited to a total of seven outcomes (Table 1). This
was agreed before technical review in May 2023.
When outcomes were measured at multiple time
points during the study time frame, the measurement
point at the end of or closest to the end of the study
treatment was used.

2.5 | Thresholds for outcomes

Also in May 2023, before technical review analysis
being completed, a Delphi process was run among
the GDG to identify decision thresholds for efficacy
and safety outcomes.'® This ensures that the mag-
nitude of effect sizes can be used to inform judgment
of imprecision on GRADE analysis, and ensure
consistent interpretation when making recommen-
dations.2° This Delphi process was run in the form of
an online questionnaire that requested identification
of the following thresholds:

- The minimum threshold for a small difference to be
defined (lower than this would be “trivial”)

- The minimum threshold for a moderate difference to
be defined (lower than this would be “small”)

- The minimum threshold for a large difference to be
defined (lower than this would be “moderate” and all
above this would be “large”)

These thresholds were to be identified without the
context of a particular treatment option or comparator
(e.g., placebo) in mind. For dichotomous outcomes

(e.g., treatment success), a difference in people per
1000 reaching an outcome served as an endpoint. For
continuous outcomes (e.g., pain intensity), an absolute
difference on a validated scale (e.g., Visual Analog
Scale [VAS]) served as an endpoint. The survey used
for this exercise is presented in Supporting Information
S3: File 3.

The results of this exercise were evaluated and
discussed during an in-person meeting of the GDG at
Digestive Diseases Week in Chicago, in May 2023.
Overall, there was very good alignment for dichoto-
mous and for most continuous efficacy outcomes, in
line with other experiences using this technique in the
field.?! For safety outcomes, there was less good
alignment across the GDG, especially for serious
adverse events and withdrawals. Disagreements
were resolved after discussion, resulting in the pre-
sented thresholds(Table 1). Initial anonymous results
of the exercise are available in Supporting Informa-
tion S4: File 4.

2.6 | Search strategy

An experienced Cochrane information specialist con-
ducted a comprehensive search of the following data-
bases (the Cochrane Central Register of Controlled
Trials (CENTRAL) (via Ovid EBMR) (inception to
present); MEDLINE (via Ovid) (1946 to present); Psy-
cINFO (via Ovid) (1987 to present); AMED (via Ovid)
(Allied and Complementary Medicine) (1985 to pres-
ent); CINAHL (via EBSCO) (Cumulative Index to
Nursing and Allied Health Literature) (1984 to present).
The search was performed over several iterations and
is up to date as of June 2023. No restrictions were
placed on language of publication. Abstract publica-
tions were included to reduce publication bias, but gi-
ven the risk of differences between this form of
publication and final manuscripts, authors were con-
tacted for more information.?> Multiple additional
search methods were deployed to identify any missing
reports, such as checking relevant systematic reviews,
contacting experts, and scanning the internet and ab-
stracts submitted to major congresses. A final list of
studies was presented to the GDG members to account
for any missing but relevant reports. A Preferred Re-
porting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flowchart shows the results of this
search (Supporting Information S1: File 1 — Figure 1).

2.7 | Study selection, data collection,
and analysis

Only randomized controlled trials (RCTs) conducted in
children in the age range of 4-18 years, comparing
interventions of interest for AP-DGBIs with other
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TABLE 1

Decision thresholds outlining the magnitude of effect sizes for crucial and important outcomes.

Decision thresholds for effect sizes (small — moderate
- large)

Crucial outcomes

Primary dichotomous efficacy outcome (as defined by the author)

Abdominal pain frequency or change in frequency of pain using any

validated scale

Abdominal pain intensity or change in pain intensity using any validated

scale
Serious adverse events

Important outcomes

Quality of life or change in quality life measured using any validated

measurement tool.

Stool consistency or change in stool consistency using the Bristol Stool

Scale
Total adverse events

Withdrawal due to adverse events

11% — 25% — 40% absolute risk difference

4 — 8 — 12 episodes per week

0.7 — 1.5 — 2.6 points on a 0-10 VAS

1% — 3% — 5% absolute risk difference

11 — 25 — 40 points on a 0-100 PEDS QL

0.8 — 1.6 — 2.5 points on a 1-7 Bristol Stool Scale

5% — 9% — 17% absolute risk difference

1% — 3% — 5% absolute risk difference

Abbreviations: PEDS QL, Pediatric Quality of Life Inventory; VAS, Visual Analog Scale.

active interventions or standard therapy, placebo, or
no therapy, were considered. We excluded RCTs
solely focusing on patients with FD. If studies did not
define subgroups within AP-DGBIs, they were
included, and authors were contacted for discrimina-
tory data, with analysis performed as much as possi-
ble. If the study included mixed data from adults and
children, it was only included if the authors provided
children's data separately. Crossover studies were
only included in data synthesis when authors were
able to provide pre-crossover outcome data.

Title and abstract screening, as well as data extrac-
tion, were performed in duplicate, and any disagreements
were resolved through discussion and/or consultation
with a third author. If there was any incomplete or unclear
information regarding methodology, results, or potential
bias risk, the study authors were contacted to request
clarification, as this is a common occurrence.?®

Meta-analyses were performed using Review
Manager (Version 5.4, the Cochrane Collaboration).

2.8 | Certainty of the evidence

Risk of bias was assessed using the Cochrane risk-
of-bias tool for RCTs and certainty of the evidence
was assessed using the GRADE approach.?* Since
we only used the adapted COS (Table 1),
indirectness of reported outcomes was not con-
sidered an issue and rated as “not serious” by
default. Publication bias had been addressed through
our search strategy, with insufficient study numbers
to allow funnel plot use and therefore was also
judged as “not serious” by default.

29 | Voting
Before voting, all GDG members completed educational
modules on the GRADE approach to enhance their un-
derstanding of the evidence summaries. All voting GDG
members received a full technical summary of the data
synthesis before attending a 2-day guideline summit in
Reykjavik, Iceland on October 16th and 17th, 2023, during
which all GDG members were physically present. The
evidence synthesis summary for all treatment options, as
outlined prospectively, was discussed in depth. This
allowed GDG members to (re)evaluate (the certainty of)
the evidence, the balance of benefit and harm, patient
values and preferences, and (when applicable) feasibility,
acceptability, equity, and resource use. Evidence-based
recommendations were presented by the methodologists
(M.G., J.G.,, and V.S.) and were discussed in detalil,
including the various factors in evidence-based decision
frameworks influencing the strength of final recommen-
dations.?®> When the explicit strength and phrasing of the
recommendation had been discussed, the GDG pro-
ceeded to vote. A minimum of 75% of the voting members
had to agree with the explicit formulation. This percentage
remained equal in the case of the exclusion of voting
members due to a conflict of interest, and thus, the number
of threshold and maximum votes decreased proportionally.
A digital binary (i.e., “agree” or “disagree”) and
an anonymous voting system were used (www.
polleverywhere.com). After the recommendation was
final, justifications and other considerations were finalized
through discussion. The GDG reached consensus for all
recommendations without the need for further voting
rounds. As per the GRADE methodology, recommenda-
tions are either positive (in favor) or negative (against).
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Additionally, recommendations are labeled strong or con-
ditional. The phraseology and terminology used to clarify
these distinctions are outlined in Table 2. The strength and
direction of these recommendations strongly reflect the
GRADEd conclusions of synthesized evidence (Table 3),
supplemented with any other considerations as put for-
ward by the GDG members. For some treatment options,
best practice statements (BPS) were generated on an
eminence basis. These were not directly informed by the
evidence base gathered for these guidelines. For BPS,
there was no voting, and consensus was achieved through
open discussion.

Because of repetitively following the same
approach in formulating recommendations for every
treatment option, the GDG followed a structured
learning curve that enhanced the decision-making
process during the 2-day guideline summit. To pre-
vent this learning curve from influencing voting with
alternative arguments having more or less weight
later in the process, summaries were frequently
presented during the summit to retrospectively
evaluate previous recommendations and to maintain
consistency throughout. Any amendments or devi-
ations from the published protocol are described in
Supporting Information S1: File 1 — Text 1.

2.10 | Presentation of results

The presentation of data summaries in these guidelines
follows a clear and consistent structure that ensures
maximum transparency. Only data on crucial efficacy
outcomes are displayed in the evidence summary
tables. An example of data summary presentation, along

TABLE 2 Terminology used in the formulation of recommendations.

with explanatory statements, is displayed in Figure 1.
A full technical summary of evidence summaries,
meta-analyses, and grading can be found in Supporting
Information S2: File 2 (Tables 1-3 and Figure 3).

Should hypnotherapy be used as a treatment
option for AP-DGBIs?

Hypnotherapy is recommended as a treatment option

Strong recommendation, Overall Moderate certainty evidence,
Effect size Moderate (Table 4)

Hypnotherapy induces a relaxed and focused
state in patients, making them more receptive to
therapeutic suggestions. This receptive state aims
to achieve sensory and emotional changes for AP-
DGBI patients, reducing symptoms and providing
adequate relief. Hypnotherapy can be administered
by a therapist or through a remote program such as
an audio track.

Summary of evidence: Eight studies were included
assessing hypnotherapy in various forms, including
guided imagery modules (n=496; age range
5-18 years).?% Of these studies, five compared a
form of hypnotherapy to a control group without
an interventional character or otherwise elements of
hypnotherapy.?62731=33 The other three studies com-
pared different forms of hypnotherapy against each other,
including home-based versus provider-delivered therapy,
as well as gut-directed programs versus unspecified
programs.?®~3° Four of eight studies exclusively assessed
IBS and FAP patients,?®2° whereas others assessed all
subtypes of AP-DGBIs.*>3

Recommendation terminology Direction Explanation Terminology

Strong recommendation In favor Benefits clearly outweigh the harms Recommend

Conditional recommendation In favor Benefits probably outweigh the harms/particular considerations limit Suggest
generalization

Conditional recommendation Against Harms may outweigh the benefits Not suggest

Strong recommendation Against Harms definitely outweigh the benefits Not recommend

TABLE 3 Terminology linked to “Grading of Recommendations Assessment, Development and Evaluation” (GRADE) certainty levels of the

evidence.
GRADE certainty Definition Terminology
High PHDPD The estimate of the effect matches the actual effect Definitely
Moderate DD The estimate of the effect probably matches the Probably
actual effect
Low P The estimate of the effect may match the actual effect Maybe
Very Low No conclusion can be drawn Unclear
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Efficacy: Treatment success was reported in four
studies comparing hypnotherapy to a non-interventional
comparator without hypnotherapy elements.?62731:33 The
control groups included waitlist,>” standard care,®® stan-
dard care +ample attention,® and progressive muscle
relaxation.?' Meta-analysis of pooled data showed greater
treatment success for hypnotherapy than for control
groups (54.2% vs. 11.6%; risk ratio [RR] 3.76 [1.98; 7.15]).

Safety: No GRADEd conclusions were drawn for
safety outcomes.

Certainty: The overall certainty of the efficacy out-
comes was moderate. Risk of bias issues were com-
mon and primarily present for blinding. Ranges of
estimates on treatment effect for crucial efficacy out-
comes included a trivial effect size only for pain fre-
quency, whereas treatment success and pain intensity
were at least of “small” effect size or larger (Table 4). Of
note, in spite of the absence of any statistical hetero-
geneity (I°=0%) for treatment success, control group
treatment varied greatly between these four studies, as
did the hypnotherapy protocols. Overall, control group
success rates were poor (11.6%). This may be attrib-
uted to the generally non-interventional character of
patient treatment in control groups.

Rationale: The GDG made a strong recommenda-
tion for hypnotherapy after evaluating the benefits and
harms of the treatment. Data synthesis of hypnotherapy
trial results had the highest GRADE certainty level of
evidence among all treatment options reviewed for

these guidelines. Despite considerable clinical hetero-
geneity in both treatment as well as control group
designs, favorable effects of hypnotherapy in different
forms over control groups were consistent and remained
robust in subgroup and sensitivity analyses. The GDG
notes that hypnotherapy is considered safe, even out-
side the scope of research settings, despite data syn-
thesis providing no relevant safety contributions.

Data synthesis showed that the superiority of care
provider-delivered (or physical) programs for hypno-
therapy over self-directed (or remote) programs was
not substantiated with evidence. Similarly, the superi-
ority of gut-directed versus unspecified treatment
modules was also not substantiated. The GDG sug-
gests that when considering hypnotherapy treatment
options, no particular delivery route or treatment mod-
ule is preferential. The choice between in-person, tel-
ehealth, or self-directed programs should be based on
the availability of resources and patient preference.

Should CBT be used as a treatment option for
AP-DGBIs?

Cognitive Behavioral therapy is recommended as a treatment option

Strong recommendation, Overall Low certainty evidence, Effect
size small (Table 5)

Recommendation summary: the GRADEd recommendation is displayed in the
gray box. The phraseology of the recommendation will include the treatment
option, the direction of the recommendation and the strength

In white, strength, GRADE certainty and effect size magnitude are summarized.

Cogmtlve Behavioral therapy is recommended as a treatment option
Strong recommendation, Overall Low certainty evidence, Effect size small

Conclusions of the

Cates Plot: a 0-10 faces
scale that visualizes
ratios for treatment
success through

evidence:
Descriptive
conclusions of the
evidence that
describe presence or

absolute risk differences.
A1 face difference
equals a 10% difference
in treatment success.
Gray faces represent
control group risk of

abcense of a
statistical effect of an
intervention over a
given comparator
and also include an
implicit reference to
the GRADE certainty
of that conclusion (in
this case "may")

CBT may lead to more treatment success ' Low Moderate

(Trivial to L. )
e, (0000000000 )—

CBT may lead to more reduction in pain | Moderate | Small (Trivial to Small)

intensity SMD -0.51 [-0.75, -0.28]
CBT may lead to more reduction in pain Lo Trivial (Trivial)
frequency SMD -0.36 [-0.63; -0.09]

GRADE certainty: For every efficacy
outcome, the GRADE certainty is
displayed, which is based on the
combined evaluation of risk of bias,
inconsistency, Indirectness and
imprecision.

treatment success.
Green faces represent
additional risk of
treatment success for
the intervention of
interest.

Red faces indicate
treatment success failure
in both study arms.

Effect size estimates: Both descriptive estimates of the
effect size as well as crude data estimates of the effect
sizes are displayed here. For crude data, dichotomous
endpoints are expressed as (%) absolute risk differences.
For continuous outcomes, either mean differences or
standardized mean differences are displayed.

FIGURE 3 Infographic describing the contents of the evidence boxes presented for each treatment option discussed in this guideline.Cl,
confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; SMD, standardized mean difference.
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Cognitive behavior therapy aims to assist patients in
understanding the connection between thoughts, feelings,
and behaviors. Components of CBT include learning both
cognitive (e.g., identifying and altering unhelpful thoughts
related to pain symptoms) and behavioral strategies (e.g.,
relaxation techniques, improving healthy habits).

Summary of evidence: In total, 19 studies (n=1877;
age range 5—18 years) were included comparing CBT to
various control group designs.®*">2 Of these, six studies
compared CBT to an educational support pro-
gram 348741474952 anq 12 studies compared CBT to
standard care.3°:3¢:38.40.42-46.48.50.51 Flayen out of the 19
studies assessed healthcare provider-delivered CBT
programs exclusively,3#37:38:41.43-46:49.50 \yhereas the
others studied effects of remotely delivered pro-
grams®5:40:4247.51 or mixed programs that included both
physical and remote elements or trial arms.®®>* Most
studies assessed all subtypes of AP-DGBIs.

Efficacy: Six studies assessing CBT versus standard
care reported treatment success and showed greater
success for CBT (50.6% vs. 23%; RR 2.12 [1.30;
3.45]).38404446.51 Of the six studies, four were physically
delivered,*®*4 % and two were internet-delivered pro-
grams.*®>" One study compared physically delivered
CBT to standard care in combination with ample attention
to adjust for increased patient and care provider time.*®
Subgroup analyses for physically delivered programs and
internet programs did not impact these findings.

Safety: Only one GRADEd conclusion of at least low
certainty could be made for CBT versus standard care for
safety outcomes. This was based on one study that sho-
wed total adverse events to be comparable between CBT
and standard care (17.4% and 20%, respectively).*® The
occurrence of serious adverse events and withdrawals due
to adverse events was reported inconsistently, and data
could not be GRADEJ due to an overall lack of events.

Certainty: The overall certainty of the efficacy out-
comes was low. Risk of bias issues were common,
outside of blinding patients and effect assessors. All
estimates of crucial efficacy outcomes crossed multiple
predefined effect sizes, including trivial (Table 5), which
led to downgrading for imprecision on all efficacy out-
comes. Control group designs were comparable over-
all, aside from the comparison to educational
programs. Hence, measured inconsistency (17 = 46%)
for treatment success may result from CBT type, study
population, and treatment duration.

Rationale: The GDG made a strong recommenda-
tion for CBT after evaluating the benefits and harms of
the treatment. Despite the low certainty overall for
evidence for efficacy outcomes, suggesting it may be
efficacious, CBT has been studied most extensively of
all treatment options in these guidelines. These studies
broadly show favorable effects over standard care, with
downgrading occurring mainly because of issues with
magnitude imprecision. This means that although there

TABLE 4 Data summary for hypnotherapy versus comparator, refer to Figure 3 for table content explanation.

Conclusions of the evidence GRADE Descriptive effect size mean (95%

hypnotherapy versus comparator  certainty Cl)Crude effect size mean (95% Cl) Cates plot

Hypnotherapy probably leads to Moderate Moderate (small to large)

more treatment success 32% (11.3%; 71.3%) ©®®®@Q”..
Hypnotherapy probably leads to Moderate Moderate (moderate to large)

more reduction in pain intensity SMD -0.99 [-1.63, -0.35]

Hypnotherapy may lead to more Low Trivial (trivial)

reduction in pain frequency

SMD -0.77 [-1.52, -0.02]

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; SMD, standardized mean

difference.

TABLE 5 Data summary for cognitive behavioral therapy versus standard care, refer to Figure 3 for table content explanation.

Conclusions of the evidence CBT GRADE

Descriptive effect size mean (95% Cl)

versus standard care certainty Crude effect size mean (95% Cl) Cates plot
CBT may lead to more treatment Low Moderate @@@@@.’.‘.
success (trivial to large)
25.8% (6.9%, 56.4%)
CBT may lead to more reduction in  Moderate Small (trivial to small)

pain intensity

CBT may lead to more reduction in  Low
pain frequency

Trivial (trivial)
SMD -0.36 [-0.63; -0.09]

SMD -0.51 [-0.75, -0.28]

Abbreviations: 95% Cl, 95% confidence interval; CBT, cognitive behavioral therapy; GRADE, Grading of Recommendations Assessment, Development and

Evaluation; SMD, standardized mean difference.
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most likely is an effect, its size is difficult to define. The
GDG notes that CBT is considered safe, even outside
the scope of research settings, despite data synthesis
providing no relevant safety information.

Data synthesis of the efficacy outcomes in this
guideline demonstrates no clear evidence of inferiority of
remote programs when compared to physical programs.
The GDG suggests that remote programs can be con-
sidered as a treatment option, especially when local
accessibility and feasibility are taken into consideration.

Should percutaneous electrical nerve field stim-
ulation be used as a treatment option for AP-DGBIs?

Auricular percutaneous electrical nerve field stimulation is
suggested as a treatment option

Conditional recommendation, Overall Moderate certainty
evidence, Effect size Moderate (Table 6)

PENFS involves (externally) influencing pain mod-
ulation by accessing neural pathways that communi-
cate with nuclei in the brainstem or cerebral cortex.>®°*
These nuclei act as relay stations that allow signaling of
brain structures involved in autonomic control and pain,
including the rostral ventral medulla, hypothalamus,
amygdala, and spinal cord.>*™>’

Summary of evidence: One study (n=115; age
range 11-18 years) assessed PENFS through an
auricular device, compared to sham therapy using the
same, yet inactive device.*® This included patients with
all subtypes of AP-DGBIs. A post hoc analysis was
performed on only the IBS patients in this cohort and
was published separately.®®

Efficacy: Treatment success was achieved in sig-
nificantly more patients following PENFS than sham
stimulation (48.3% vs. 18.2%; RR 2.66 [1.43; 4.94]). A
post hoc analysis of the IBS patients in this trial showed
similar results.

Safety: GRADEd conclusions of low certainty were
drawn, indicating that no difference may exist for the
occurrence of total adverse events between true and
sham therapy (10% vs. 18.2%; RR 0.55 [0.21; 1.41]).
These adverse events included ear discomfort,

adhesive allergy, and syncope due to needle phobia.
Also, the rate of withdrawals due to adverse events was
found to be similar between the two groups (5% vs.
14.5%; RR 0.34 [0.10; 1.23]).

Certainty: The overall certainty of the efficacy out-
comes was moderate. The risk of bias overall was low.
The GRADE certainty for primary efficacy outcomes
was downgraded for imprecision, as estimates of effect
ranged from trivial to large sizes.

Rationale: The GDG made a conditional recom-
mendation for auricular PENFS after evaluating the
benefits and harms of the treatment. Despite moderate
certainty of evidence, the pain intensity reduction was
among the highest across all studied treatment options.
This is a very new field in the treatment of AP-DGBIs
and has only been studied in a small population. The
study included in these guidelines comes from a single
institution. This study shows that a favorable effect likely
exists, but that its size has yet to be determined, which,
in the context of limited availability and experience, does
not create sufficient grounds for a strong recommenda-
tion for all children AP-DGBIs.

The GDG notes that this treatment comes at a rel-
atively high initial cost and requires weekly new device
placement for the duration of the treatment course.
Moreover, PENFS has only recently been implemented
as a treatment option for AP-DGBIs and will likely un-
dergo further development in the coming years. The
GDG suggests that this treatment option may be uti-
lized for patients who have shown considerable diffi-
culty in achieving pain relief.

Should pro- and synbiotics be used as a treat-
ment option for AP-DGBIs?

Probiotics (multistrain probiotics) and synbiotics (multistrain probiotics
combined with prebiotics) may be suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
Effect size Small

Lactobacillus rhamnosus GG is suggested as a treatment option
for IBS

Conditional recommendation, Overall Moderate certainty
evidence, Effect size Small (Table 7)

TABLE 6 Data summary for neurostimulation versus sham stimulation, refer to Figure 3 for table content explanation.

Conclusions of the evidence

Descriptive effect size

neurostimulation versus sham GRADE mean (95% CI) Crude effect

stimulation certainty size mean (95% CI) Plot

Neurostimulation probably leads to more Moderate Moderate (trivial to large)

treatment success 30.2% (7.8; 71.7%) ©®®®®.....
Neurostimulation probably leads to more Moderate Moderate (small to large)

reduction in pain intensity

*MD -2.00 [-3.02, —0.98]

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; MD, mean difference.

*MD score for pain intensity was measured on a 0-10 scale.
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TABLE 7 Data summary for pro-/synbiotics versus placebo, refer to Figure 3 for table content explanation.

GRADE Descriptive effect size mean (95% Cl)
Conclusions of the evidence biotics versus placebo certainty Crude effect size mean (95% CI)
Pro- and synbiotics (pooled)
No conclusion can be drawn about treatment success Very low Small (trivial to moderate)
16% (4.3%; 31.1%)
No conclusion can be drawn for pain intensity Very low SMD -0.59 [-1.05, -0.13]
No conclusion can be drawn for pain frequency Very low *MD -0.64 [-1.06, —0.21]
Trivial (Trivial)
Probiotics
No conclusion can be drawn treatment success Very low Small (trivial against to large in favor)
13.6% (-0.5%; 51.6%)
Probiotics may lead to more reduction in pain intensity Low Small (trivial to large)
SMD -0.42 [-0.80, —0.05]
No conclusion can be drawn for pain frequency Very low *MD -0.43 [-0.92, 0.07]
Synbiotics
No conclusion can be drawn for treatment success Very low Small (trivial to large)
17.5% (1.8%; 40.8%)
No conclusion can be drawn for pain intensity Very low SMD -0.38 [-1.05, 0.29]
No conclusion can be drawn for pain frequency Very low Trivial (trivial)
*MD -1.00 [-1.38, —-0.63]
Multistrain symbiotic
Multistrain synbiotics may lead to more treatment success Low Moderate (trivial to large)
37.1% (6.7%; 88.6%)
Multistrain synbiotics may lead to more reduction in pain intensity Low Large (moderate to large)
MD -3.11 [-4.12; -2.10]
Multistrain synbiotics probably lead to more reduction in pain frequency Moderate Trivial (trivial)
*MD -0.86 [-1.16; —0.56]
Lactobacillus rhamnosus
L. rhamnosus may not lead to differences in treatment success for IBS Low Large (trivial against to large in favor)
42.3% (~7.3%; 68.4%)
L. rhamnosus probably leads to more reduction in pain intensity for IBS Moderate Small (trivial to moderate)
SMD -0.60 [-0.97; —-0.23]
L. rhamnosus probably leads to more reduction in pain frequency for IBS High Trivial (trivial to trivial)

“MD -1.50 [-2.03; -0.97]

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; IBS, irritable bowel syndrome;

SMD, standardized mean difference.
*All presented MD scores were measured as pain episodes per week

Interventions that aim to enrich or alter intestinal
microbiota composition have been proposed as
potentially leading to symptom relief in AP-DGBIs. This
follows the hypothesis that modifications of gut micro-
biota may precede and contribute to AP-DGBI onset.
Two studies showed an association between early life
antibiotic exposure and increased rates of recurrent
abdominal pain (RAP) and/or FAP.%%61

Summary of evidence: Fifteen placebo-controlled
studies were included, assessing different probiotic
strains (n=1396; age range 4-18 years).5*7¢

Specific strains  studied, included Bacillus
clausii,”® Bifidobacterium lactis,*? Lactobacillus
reuteri 63:68:69.71-73.76 | actobacillus ~ rhamno-
sus,®*%%7* and a multistrain compound.®%:¢7:7°
Included age groups were comparable, limiting any
age-based subgroup analysis. The majority solely
assessed treatment effect in populations with either
IBSGZ,67,75 or FAP63,69—71,73,76 or in bOth.64‘66’68 Of
the latter, subgroup analyses were performed per
category of disorder in 3 studies.®*®>"2 Two of
these assessed L. rhamnosus.®*°°
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Seven studies compared synbiotics to a placebo
(n=511; age range 4-18 years).®*""~82 Specific
strains that were assessed included Bacillus coagu-
lans,””®2 B. lactis,®? L. rhamnosus,’®% and a multi-
strain compound (fructo-oligosaccharides [FOS] and
seven types of bacteria including Lactobacillus casei,
Streptococcus thermophilus, Lactobacillus acid-
ophilus, Lactobacillus bulgaricus, L. rhamnosus, Bifi
dobacterium breve, and Bifidobacterium infantis).”®
One study did not specify the included strain(s).®’
Prebiotic compounds included FOS’”"9#2 and inu-
lin.%2788% One study compared a synbiotic and a pro-
biotic  without  prebiotics.®>  Synbiotics  were
predominantly studied in either IBS or FAP populations.
No age-based subgroup analysis was possible.

One study comparing B. coagulans to a placebo
was initially included.®®> However, the technical review
exposed outlying data and conflicts from the study
team. Authors were contacted numerously for clarifi-
cations regarding these issues, but no response was
received. As has been described in previous work,'?
advice was sought from the Cochrane research
integrity unit, and pending any response from the au-
thoring team or journal, data have not been included in
the current synthesis.

Efficacy: When probiotic studies were sub grouped
by bacterial strain, two studies on L. rhamnosus
showed a significant effect for pain frequency (in epi-
sodes per week) over placebo, for a study population
which included patients with IBS, FAP, and FD.6%%°
This was the case for pain frequency (in episodes
per week). However, the effect was only trivial (MD
—-0.43 [95% confidence interval (95% CI) -0.92; 0.07]).
When all probiotic strains were pooled in meta-
analyses, a significant favorable effect over placebo for
pain intensity reduction (SMD -0.42 [95% CI -0.80;
—0.05]) was observed. Scale stratification of the differ-
ent pain intensity scales (e.g., FACES scale or numeric
rating scale) was not of additional value due to con-
siderable heterogeneity in outcome reporting.

Subgroup analyses were performed for specific
AP-DGBIs in the two L. rhamnosus studies,®%°
showing that patients with IBS achieved statistically
more reduction in both pain intensity and frequency
(Table 7) when given the probiotic strain versus
placebo, which was not the case for FAP.

When assessed per probiotic strain, regardless of
prebiotic counterpart, only a multi-strain synbiotic
showed a significant favorable effect over placebo for
treatment success (48.6% vs. 11.4%; RR 4.25 [1.59;
11.36]).”° This was seen in pain frequency and pain
intensity, with low and moderate certainty findings of
moderate and trivial magnitude improvements in both
these outcomes seen, respectively. When synbiotics
were assessed as a singular treatment class, they
achieved significantly more treatment success than
placebo, but this was of very low certainty.

Safety: Reporting of safety data was adequate
overall, but due to an overall lack of events, no GRA-
DEd conclusions could be drawn for serious adverse
event (SAEs) and withdrawal due to adverse event
(WAESs). For total adverse events (TAEs), event rates
were similar, but all events were reported in one
study.”®

Certainty: For probiotics, the overall certainty of the
evidence on efficacy outcomes was low. Strain-specific
evidence for L. rhamnosus in patients with IBS was of
moderate certainty, and the overall risk of bias was low.
Certainty was often downgraded due to magnitude
imprecision and considerable heterogeneity between
studies, the latter likely a result of the use of different
strains and dosages, variant treatment durations, and
definition of outcomes.

For synbiotics, the overall certainty of the evidence
was very low. All efficacy outcomes were downgraded
for risk of bias, as most favorable effects of synbiotics
came from studies with high risk of bias on allocation
and blinding domains’’ and on selective reporting and
attrition.”® Strain-specific evidence for the multistrain
synbiotic was of low certainty due to very serious
imprecision and serious risk of bias. Sensitivity analy-
ses, excluding biased studies, removed any pre-
existing statistical significance from meta-analyses.
Inconsistency was present for all efficacy outcomes
and was severe for pain intensity (/2 = 90%), potentially
due to methodological differences between studies,
such as the use of different strains and treatment
duration. Magnitude imprecision was also considera-
ble, except for pain frequency, where this did not cross
thresholds of a trivial effect.

Rationale: The GDG made a conditional recom-
mendation for multistrain pro- and synbiotics after
evaluating the benefits and harms of the treatment.
Despite heterogeneity playing a very considerable role
in the GRADEIng of individual outcomes, the GDG
suggests that there may be individual strains with
favorable effects for children with AP-DGBIs, a state-
ment informed by a GRADEd conclusion for pain
intensity and a favorable trend for treatment success.
However, there is limited evidence favoring particular
strains when considering all strains combined, which
restricts further strain-directed recommendations.
Probiotic strains, especially those available OTC, are
generally considered safe in otherwise healthy chil-
dren and are often tried by patients on an empirical
basis within and outside the context of AP-DGBIs.?

Data synthesis did indicate a role for L. rhamnosus
as a treatment option, which was further explored in
subgroup analyses showing differences for IBS and
FAP. However, the recommendation is conditional with
moderate certainty, targeting mainly IBS patients. At-
tempts were made to explore any subgroups and strain
combinations, but did not result in additional
recommendations.
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The GDG notes that particular caution should be ex-
ercised in the choice of OTC probiotic compound, given
that considerable amounts of products are in the market
without any live colony-forming units and that patients
should be directed to seek advice from a healthcare
provider before initiating any probiotic supplement.

Should peppermint oil be used as a treatment
option for AP-DGBIs?

Enteric-coated peppermint capsules may be suggested as a
treatment option

Conditional recommendation, Overall Low certainty evidence,
Effect size Small (Table 8)

Peppermint oil possesses several properties,
including antimicrobial, antioxidant, anti-inflammatory,
anti-spasmodic, immunomodulating, and anesthetic.
These properties may contribute to its effectiveness in
treating patients with AP-DGBIs. However, it is still
unclear which of these properties are essential to its
functionality in AP-DGBIs.

Summary of evidence: Two placebo-controlled studies
assessed the treatment effect of peppermint oil (n=122;
age range 4-17 years old).””®> One study exclusively
studied patients with IBS, and the other included patients
across all AP-DGBIs, without providing subgroup analy-
ses. One of the studies was designed with three study
arms, allowing a pairwise comparison between peppermint
oil and a synbiotic, containing B. coagulans.”’

Efficacy: No meta-analyses were possible due to
heterogeneity in the reporting of outcomes. Treatment
success was only reported by one study, not showing a
significant effect of peppermint over placebo (60% vs.
36%; RR 1.67 [95% Cl 0.90; 3.08]).2° Without pre-
senting any data, one study reported that peppermint
oil led to a significantly greater reduction in pain
intensity than for placebo.®® No significant differences

existed for pain intensity and frequency between pep-
permint oil and synbiotics.””

Safety: Both studies reported that no adverse
events occurred. Some subject withdrawals were re-
ported in one study, but the reasons were not given. No
GRADEd conclusions could be drawn.

Certainty: The overall certainty of the evidence was
low, and the risk of bias was unclear in many domains
due to inadequate reporting. Certainty for treatment
success was downgraded due to magnitude
imprecision. Inconsistency could not be assessed due
to a lack of data to allow meta-analysis.

Rationale: The GDG made a conditional recom-
mendation for enteric-coated peppermint capsules after
evaluating the benefits and harms of the treatment.
Despite an overall lack of high-quality studies, limiting
any pooled analyses, the GDG notes that enteric-
coated peppermint oil is generally considered safe and
that some evidence exists of a favorable effect. This
effect has been indicated consistently in adult studies
on the use of peppermint oil and may be generalized to
older children and adolescents with AP-DGBIs.2®

Peppermint is often evaluated within the scope of
anti-spasmodics. However, given the considerable
variety of potential functions attributed to peppermint
oil, a consensus decision was made by the GDG to
assess it separately in the context of these guidelines.

Should tricyclic antidepressants be used as a
treatment option for AP-DGBIs?

Amitriptyline may be suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Small (Table—9)

Antidepressants may stimulate an enhanced inhib-
itory signal from pain-related brain circuits.®” This is
achieved through targeting emotional and cognitive

TABLE 8 Data summary for peppermint oil versus placebo, refer to Figure 3 for table content explanation.

Conclusions of the

Descriptive effect size mean

evidence peppermint oil versus GRADE (95% CI) Crude effect size
placebo certainty mean (95% CI)
No conclusions could be drawn for Very Low Small (trivial against to large in
treatment success favor)

24.1% (-3.6%; 64%)
Peppermint oil may lead to more Low Small (trivial to moderate)
reduction in pain intensity *MD -1.13 [-1.82, —0.44]
Peppermint oil may lead to more Low Trivial (trival)

reduction in pain frequency

“*MD -1.40 [-2.04, -0.76]

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; SMD, standardized mean

difference.
*MD score for pain intensity was measured on a numeric rating scale (0-10).
**MD score for pain frequency was measured as pain episodes per week.
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circuits, which are highly connected to pain-processing
regions in the brain.83%° Moreover, antidepressants
may exert some function at the spinal level by inter-
fering with pain signaling transmission in the dorsal
horn of the spinal cord following peripheral stimuli.®
Summary of evidence: Three studies compared
treatment with a tricyclic antidepressant versus placebo
(n=291; age range 6-18 years).”' ™2 All subtypes of
AP-DGBIs were included. One study solely assessed
the effect of antidepressants in IBS patients.®"
Efficacy: No GRADEd conclusion could be drawn for
treatment success, due to very low certainty. Pain fre-
quency and intensity reduction outcomes were synthe-
sized based on one study (Table 9) that also performed
subgroup analyses for different types of AP-DGBIs.*® Due
to considerable unresolved doubts regarding the correct-
ness of these data, these results were not utilized any
further, preventing separate statements for AP-DGBIs.
Safety: No GRADEd conclusions were made for SAEs
and WAEs as a result of an overall lack of adverse events.
TAEs were reported in one study only, not showing sig-
nificant differences between amitriptyline and placebo
(23.1% vs. 11.6%; RR 1.99 [95% CI 0.99; 4.03]).°
Certainty: Overall certainty of the evidence on
efficacy outcomes was low. Certainty for treatment
success was downgraded due to considerable
inconsistency (/?=93%), which may have been the
result of variation in the definition of success, or the
longer duration of treatment in studies showing favor-
able effects over placebo (13 and 12 weeks),”"%®
compared to the one study not showing such effect
(4 weeks).”> GRADEd conclusions for pain frequency
and intensity were drawn on the basis of the one open-
label study.®® The study showing no favorable effects
for amitriptyline over placebo had a surprisingly high
placebo success rate (52.3%).% It is conceivable that
this rate was a result of the local setting of care,
including extensive caregiver attention. Another source
may be the definition for treatment success, which was
defined as “better” on a scale of better-same-worse.
This included arguably less discriminatory thresholds
than in a wider scale symptom score, such as a VAS

pain score, and may therefore more easily over-
estimate true control group improvement.

Rationale: The GDG made a conditional recom-
mendation for amitriptyline after evaluating the benefits
and harms of the treatment, acknowledging that seri-
ous issues exist with the studies informing this rec-
ommendation. Notably, issues with blinding of patients
and assessors in one study were most worrisome, gi-
ven that this study informed GRADEd conclusions on
both the efficacy outcomes independently. Moreover,
safety issues with antidepressants are prevalent and
have not been addressed properly in the included body
of evidence, limited by study design.

The GDG is aware that good-quality adult data ex-
ists, showing superiority of amitriptyline over placebo
for IBS, which could allow limited generalization to
older children and adolescents.®* However, psycho-
pharmacological therapies should be used with caution
in any childhood developmental stage, in which neu-
roplasticity may catalyze behavioral changes or con-
tribute to mental health issues in prone individuals as a
result of these treatments. Furthermore, ECG screen-
ing can be considered due to QTc prolongation. Given
these considerations, the GDG believes that prescrip-
tion thresholds for amitriptyline should be carefully
considered. The treatment should only be prescribed
by experienced caregivers in the field.

Should domperidone be used as a treatment
option for AP-DGBIs?

Domperidone may be suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Small (Table—10)

Domperidone has antidopaminergic properties and
is best known for its effect in accelerating gastric
emptying by enhancing antroduodenal contractions.®®
Delayed gastric emptying is often diagnosed in patients
with FD, who could then benefit from domperidone in

TABLE 9 Data summary for amitriptyline versus placebo, refer to Figure 3 for table content explanation.

Conclusions of the evidence amitriptyline versus
placebo

GRADE certainty

Descriptive effect size mean (95% CI) Crude effect
size mean (95% CI)

No conclusion can be drawn for treatment success

Amitriptyline may lead to more reduction in pain intensity Low

Amitriptyline may lead to more reduction in pain frequency Low

Very low

Large (trivial against to large in favor)
54% (-6.9%; 76.9%)

Moderate (small to large)
*MD -2.40 (-3.08; -1.72)

**MD -2.80 [-3.57; —2.03]

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; SMD, standardized mean

difference.
*MD score for pain intensity was measured on a Visual Analog Scale (0—10).

**MD score for pain frequency was measured by an unvalidated author definition.®®
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the context of AP-DGBIs. However delayed gastric
emptying has also been found in some patients with
IBS and FAP, suggesting that domperidone could be
efficacious in a broader range of AP-DGBIs.*®

Summary of evidence: Two studies compared
treatment with domperidone to placebo (n=201; age
range 5-14 years).”®® One study exclusively
assessed the efficacy of domperidone in patients with
FAP,%® and one included patients with all subtypes of
AP-DGBIs and provided subgroup analyses.®”

Efficacy: Only one study defined treatment success
and reported outcomes for the entire study population and
for AP-DGBIs. Patients with FAP in this study were more
likely to achieve treatment success with domperidone than
with placebo, which was not the case for IBS.%”

Safety: No adverse events were reported in the
included studies, restricting safety assessments or
GRADEd conclusions.

Certainty: The overall certainty of the evidence is
low, and the certainty for treatment success was
downgraded for imprecision, given that the estimate
was rough and was informed by only one study. Cer-
tainty for pain intensity was downgraded due to severe
inconsistency (/% = 91%). The most obvious sources of
heterogeneity were inclusion of solely FAP patients
versus all AP-DGBIs and slight differences in dosages
and overall duration of the intervention. Pain frequency
was downgraded for both risk of bias as well as
imprecision. In the study, performing subgroup analyses
for AP-DGBIs subtype, the total group size of the IBS
population was very small and may have been under-
powered for this analysis. Moreover, placebo success
rates in the IBS group were unusually high (73.3%).

Rationale: The GDG made a conditional recom-
mendation for domperidone after evaluating the benefits
and harms of the treatment. Although its mechanistic
properties may provide a better fit in the management of
FD, data synthesis shows limited evidence that efficacy
might also extend to IBS and FAP. To allow general-
ization of results to adolescents in the age group

14-18 years, for whom no data on the use of domper-
idone is available for AP-DGBIs, adult data may be of
supplemental value.?® The two pediatric RCTs reported
that no safety events occurred. This may be the result of
limited monitoring time and sample size in the included
studies. In addition to more common side effects, dom-
peridone may induce QTc prolongation,’® so ECG
screening could be considered before its initiation, par-
ticularly when other QTc prolonging drugs are also used.

Should cyproheptadine be used as a treatment
option for AP-DGBIs?

Cyproheptadine may be suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Small (Table—11)

Cyproheptadine has several assumed mechanisms
of action, including antihistaminic, anti-serotonergic,
and anti-muscarinic. In the context of AP-DGBISs, it may
improve gastric accommodation pertaining to anti-
serotonergic functionality. Additionally, it can also
reduce gastric acid secretion because of its anti-
histaminic function. Therefore, patients with FD or pa-
tients with nausea are likely to benefit from it.'*’
However, serotonergic pathways have been implicated
as drivers of secretion and motility in the lower gas-
trointestinal tract, and the same may be true for hista-
minic pathways, but further research is required to
confirm this. For patients with AM, antihistaminic
function may also alleviate abdominal pain.

Summary of evidence: One study compared
2 weeks of cyproheptadine treatment to placebo in
patients with FAP (n = 36; age range 4—12 years).'%?

Efficacy: Treatment success, defined as a complete
resolution of pain, was achieved by significantly more
patients treated with cyproheptadine than with placebo
(86.7% vs. 35.7%; RR 2.43 [95% CI 1.17; 5.04)).

TABLE 10 Data summary for domperidone versus placebo, refer to Figure 3 for table content explanation.

Conclusions of the

Descriptive effect size mean

evidence domperidone versus GRADE (95% CI) Crude effect
placebo certainty size mean (95% CI) Cates plot
Domperidone may lead to more Low Small (trivial to large) @@@ @@@@Q..
treatment success 24% (3.5%; 50%)
No conclusion can be drawn for pain Very low Moderate (trivial against to
intensity large in favor)
*MD -1.68 [-3.98, 0.63]
Domperidone may lead to more Low Small (trivial to moderate)

reduction in pain frequency

**MD -7.08 (~10.58; —3.58)

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; SMD, standardized mean

difference.
*MD score for pain intensity was measured on a faces scale (0-10).
**MD score for pain frequency was measured as pain episodes per week.
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Safety: Only SAEs were reported, but due to a lack
of events, no GRADEd conclusions could be drawn.

Certainty: Overall certainty of the evidence on effi-
cacy outcome was low. The risk of bias was unclear for
randomization and allocation of concealment due to
inadequate reporting. Magnitude imprecision was
considerable, with an effect estimate ranging from
trivial to large. The total sample size was very small.

Rationale: The GDG made a conditional recommen-
dation for cyproheptadine after evaluating the benefits and
harms of the treatment. The GDG acknowledges the lim-
itations of the data synthesis summary but notes that
clinical experience with cyproheptadine efficacy affirms
that an effect may exist. The magnitude of this effect
remains uncertain. Safety concerns are expressed by
GDG members for mood swings, weight gain, and
sedating effects, prevalent in first-generation antihistaminic
medications. These have not been reported in the included
study, which may result from the small sample size and
very limited follow-up duration.

Should supplemental fiber be used as a treat-
ment option for AP-DGBIs?

Soluble dietary fiber supplements (i.e., hydrolized guar gum,
glucomannan, psyllium) are suggested as a treatment option for
IBS only

Conditional recommendation, Overall Moderate certainty
evidence, effect size Moderate (Table—12)

Dietary fiber exerts its function through the enhance-
ment of colonic metabolism in patients with AP-DGBIs.
Insoluble fibers are generally poorly fermented and have
limited prebiotic action. They work by increasing fecal
bulk and stimulating bowel transit by irritating colonic
mucosa and drawing in fluid.'®® On the other hand, sol-
uble fibers are fermentable to various degrees and have
a considerable prebiotic effect."® They produce short-
chain fatty acids through fermentation processes, which
may have beneficial effects on the stimulation of gut
motility and enhance gut microbiota diversity.'%*'
Insoluble fibers attract fluid to the intestinal lumen without
absorbing it. Therefore, patients with constipation may
experience softening of stools. Soluble fibers absorb fluid
and create a gel-like substance, which regulates bowel

TABLE 11

movements and can have beneficial effects in both diar-
rhea as well as in constipation.

Summary of evidence: Five studies compared a
soluble fiber compound to a placebo (n = 385; age range
5-18 years).'% "' One study assessed the use of a
corn fiber cookie versus a placebo cookie.'%® One other
study used fruit juice, fortified with hydrolyzed guar
gum,’® and yet another study assessed glucomannan
versus maltodextrin sachets.'® Two studies compared
psyllium to maltodextrin sachets.'®®'° Although chosen
as a placebo, maltodextrin acts as a soluble fiber itself.
Three out of the five studies only included IBS
patients,'%®"1° whereas the other two included all AP-
DGBIs.'®'%” |BS subtypes were not categorized.
Treatment duration ranged from 4 to 6 weeks.

Efficacy: Treatment success was achieved more
frequently for fiber than for placebo (47.9% vs. 23.4%;
RR 2.52 [1.10; 5.76]). When subgrouped for subtype of
AP-DGBI, which allowed separate evaluation of IBS in
2 studies'®® % and combined AP-DGBIs in two oth-
ers, 96197 this effect was robust only for IBS and not for
overall AP-DGBI populations.

Safety: Due to an overall lack of events, no GRA-
DEd conclusions could be drawn for safety.

Certainty: Overall certainty of the evidence on effi-
cacy outcomes for fiber in IBS patients was moderate.
Certainty for treatment success was only downgraded
due to magnitude imprecision, resulting from a confi-
dence interval ranging from a small to a large effect size.
When considering all subgroups of AP-DGBIs,
inconsistency was a considerable issue (/°=75%),
potentially resulting from decreased efficacy in children
with AP-DGBIs, but not IBS. The interpretation of meta-
analysis for pain intensity presented unresolved issues
due to uncertainties in the unit of variance in the data of
one study.'® Overall risk of bias was low.

Rationale: The GDG made a conditional recommen-
dation for soluble dietary fiber supplements for IBS only,
after evaluating the benefits and harms of the treatment.
Some clinical heterogeneity existed in terms of the chosen
type of fiber, but the overall evidence favoring fiber for IBS
was of good quality. The GDG notes that, despite a lack of
GRADEd evidence for safety, fiber is generally considered
safe and is available OTC. Although fibers seem broadly
beneficial, independently assessing studies to support
recommendations for specific types of fiber — that is, in
more detail than soluble dietary supplements — would not

Data summary for cyproheptadine versus placebo, refer to Figure 3 for table content explanation.

Descriptive effect size mean

GRADE
certainty

Conclusions of the evidence

cyproheptadine versus placebo (95% Cl)

(95% CI) Crude effect size mean

Cates Plot

Cyproheptadine may lead to more Low
treatment success

Large (trivial to large)
51% (6%; 64.3%)

COOLLLLLOe

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation.
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TABLE 12 Data summary for domperidone versus placebo, refer to Figure 3 for table content explanation.

Conclusions of the evidence Soluble
dietary fiber supplements versus
placebo

GRADE
certainty

Descriptive effect size mean
(95% CI) Crude effect size mean
(95% ClI)

Cates Plot

Fiber may lead to more treatment success Low

Moderate (trivial to large)

COLLLOSSSed®

35.6% (2.3%; 76.6%)

No conclusion could be drawn for pain Very low
intensity

For IBS, fiber probably leads to more Moderate
treatment success

For IBS, fiber may lead to more reduction Moderate

in pain frequency

Moderate (small to large)
35.2% (10.1%; 92.6%)

SMD -0.86 [-1.63, -0.10]

CO00e08666

Not applicable
*MD -4 (-4.81; -3.19)

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; MD, mean difference.

*MD score for pain frequency was measured by an unvalidated author definition.

108

TABLE 13 Data summary for buspirone versus placebo, refer to Figure 3 for table content explanation.

Conclusions of the evidence buspirone versus
placebo

GRADE certainty

Descriptive effect size mean (95% Cl) Crude effect size
mean (95% CI)

There may be no difference for treatment success Low

There is probably no difference for pain intensity Moderate

Trivial against (small against to small in favor)
-0.9% (-15.9%; 20.8%)

Trivial against (trivial against to trivial in favor)
*MD -0.10 [-0.60; 0.40]

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; MD, mean difference.

*MD score for pain intensity was measured on a Faces scale (0-10).

support a better GRADE conclusion. Moreover, the GDG
has discussed extensively and found it valid to present a
blanket recommendation with the current categorization.
Insoluble fibers have not been studied in RCTs in this field,
and therefore, no recommendations can be made re-
garding their use, either positive or negative. While general
dietary advice should be given to any patient with an AP-
DGBI, including recommendations for sufficient dietary
intake of fibers, the GDG suggests that soluble fiber sup-
plements may have a role as a first- or second-line treat-
ment option for IBS. This decision is further informed by
considerations of accessibility and a favorable safety
profile.

Should buspirone be used as a treatment option
for AP-DGBIs?

Buspirone is not suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Trivial against (Table—13)

Buspirone predominantly acts as a serotonergic
agonist and enhances fundic accommodation, which
in turn may influence oral intake due to decreased
satiety.’" Weak anti-dopaminergic properties have previ-
ously linked buspirone to stimulation of gastric peristalsis,
but this has not been substantiated with evidence.''?

Summary of evidence: One study compared a
4-week treatment with buspirone to a placebo in pa-
tients with FAP (n=117; age range 6-18 years).''®

Efficacy: Treatment success was not statistically
different between the two study arms (47.5% vs.
48.3%; RR 0.98 [0.67; 1.43]).

Safety: Safety reporting was adequate, although
no statistical differences existed for WAE, and a
lack of events restricted a GRADEd conclusion.
A trend towards the occurrence of more TAEs
existed for buspirone (47.5% vs. 32.8%; RR 1.45
[0.92; 2.29]).

Certainty: Overall certainty for the efficacy outcomes
was low to moderate, which was solely due to the
magnitude imprecision. The overall risk of bias was low.

Rationale: The GDG made a conditional recom-
mendation against buspirone, given a lack of evi-
dence favoring the efficacy of buspirone over
placebo, and the potential safety issues. The GDG
made a conditional recommendation, since the data
summary was only based on one study, and no par-
ticular safety issues were raised by individual GDG
members to support a strong recommendation
against the option.

Should antispasmodics (other than pepper-
mint oil) be used as a treatment option for
AP-DGBIs?
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Mebeverine is not suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Small

Drotaverine is not suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Trivial (Table—14)

Anti-spasmodic agents aim to relax intestinal
smooth muscle through various pathways. The ex-
act mechanism of action for mebeverine is unknown,
but effects may result from inhibition of intracellular
calcium accumulation.''*''® Drotaverine has two-
fold spasmolytic activity. One is through inhibition of
voltage-dependent calcium channels, limiting influx
and activating spasms. The other is through inhibi-
tion of phosphodiesterase-4, an enzyme responsible
for the degradation of cyclic adenosine monophos-
phate (cCAMP), which results in elevated cAMP lev-
els that allow smooth muscle tissue to relax.''®

Summary of evidence: One study compared treat-
ment with mebeverine to placebo in FAP patients
(n=115; age range 6-18 years)."’” One study com-
pared treatment with drotaverine to placebo in RAP
(Apley's criteria) (n = 132; age range 4-12 years)."'®

Efficacy: The study on mebeverine showed no
statistical differences for treatment success (54.2% vs.
41.1%; RR 1.32 [0.89; 1.95]). The study on drotaverine
did not predefine a dichotomous treatment success
endpoint. Separate from reporting on the number of
pain episodes during the study period, the study on
drotaverine also reported the number of pain-free days
during the same period (4 weeks). No significant dif-
ferences were found for pain-free days when compar-
ing drotaverine to placebo (mean 17.4 days, standard
deviation [SD] 8.2 vs. mean 15.6 days, SD 8.7).

Safety: No GRADEd conclusions were drawn for
SAEs and WAEs due to an overall lack of events.
The study on drotaverine showed similar rates for
TAEs, leading to a low certainty GRADEd conclusion
that there may be no difference in the occurrence
of TAEs.

Certainty: Overall certainty of efficacy outcomes
was low, which was solely based on magnitude
imprecision. The lack of the ability to conduct a meta-
analysis limited the assessment of consistency. Overall
risk of bias was low.

Rationale: The GDG made a conditional recom-
mendation against mebeverine and drotaverine, after
evaluating the benefits and harms of the treatment.
Mebeverine did not show additional efficacy over pla-
cebo, therefore, the GDG decided to suggest against
its use. Adult studies show conflicting results in patients
with IBS, with no clear efficacy over placebo.’® For
drotaverine, one positive GRADEd conclusion was
drawn for efficacy on pain frequency reduction, how-
ever effect size magnitude was trivial to small. Fur-
thermore, another of the reported outcomes in the
study on drotaverine, that is, a number of pain-
free days, was highly contradictory to these results,
which questioned the robustness of the GRADEd
conclusion.

Should selective serotonin reuptake inhibitors
(SSRiIs) be used as a treatment option for AP-DGBIs?

Citalopram is not suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Small (Table-15)

Serotonin enhances gut motility and plays a complex
role in gut inflammation, with the potential to both promote
and protect against it. The reduction of serotonin reuptake
can enhance gastric accommodation and increase chlo-
ride and fluid secretion in the intestinal lumen.'®°

Summary of evidence: One study compared cita-
lopram to placebo in children with FAP (n=115;
age range 6-18 years).'?' Treatment duration was
4 weeks.

Efficacy: Treatment success was not significantly dif-
ferent between groups. The treatment success definition

TABLE 14 Data summary for antispasmodics versus placebo, refer to Figure 3 for table content explanation.

Conclusions of the evidence antispasmodics versus
placebo

GRADE certainty

Descriptive effect size mean (95% Cl) Crude effect
size mean (95% CI)

Mebeverine — There may be no difference for treatment Low

success

Mebeverine — There may be no difference for pain intensity Low

Drotaverine may lead to more reduction in pain frequency Low

Small (trivial against to moderate in favor)
13.1% (-4.6%; 39%)

Trivial (small against to small in favor)
MD -0.20 [-0.77; 0.37]"

Trivial (trivial to small)
MD -11.30 [-20.19; —2.41]**

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; MD, mean difference.

*MD score for pain intensity was measured on a faces scale (0-5) (ref).

**MD score for pain frequency was measured as pain episodes during the study period (4 weeks).
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was set at a 2-point reduction on a 0-5 faces scale (ref).
When assessed as a continuous endpoint, pain intensity
reduction was significantly greater for citalopram than for
placebo. However, this was of small magnitude.

Safety: Due to a lack of events, no GRADEd conclu-
sion was drawn for WAEs. TAEs were prevalent, but data
could not be GRADEd due to reporting methods. Drowsi-
ness and dry mouth were significantly more prevalent
during citalopram treatment than during placebo treatment.

Certainty: Overall certainty of the efficacy outcomes
was low. Certainty was downgraded due to the risk of
bias for selective reporting resulting from discrepancies
between the protocol and manuscript. Second, mag-
nitude imprecision was also a reason for the down-
grading of certainty.

Rationale: The GDG made a conditional recom-
mendation against citalopram after evaluating the
benefits and harms of the treatment. Even though
limited low-certainty evidence for the efficacy of citalo-
pram over placebo was available, small effect size and
relevant safety issues led the GDG to suggest against
its use. Adult studies show inconsistent results but
indicate there may be efficacy of SSRIs over placebo
for IBS, although its effect size remains unclear.'??

Should yoga be used as a treatment option for
AP-DGBIs?

Yoga is not suggested as a treatment option

Conditional recommendation, Overall Low certainty evidence,
effect size Small (Table—16)

Yoga has been proposed to foster relaxation and
alleviate stress and anxiety. Similar to hypnotherapy, yoga
induces a state of calmness, enhancing self-awareness
and receptiveness to relaxing cues provided by the
instructor. This tranquil state is achieved through controlled
breathing, gentle movements, and meditation.

Summary of evidence: Four studies assessed
groups that followed yoga modules to groups that
received standard medical care (n=248; age range
5-18 years).'*>'?® Included AP-DGBIs subtypes were
IBS and FAP. One study also included FD patients.'?®

One study used a yoga program with 1 physical ses-
sion, followed by video sessions at home.'?® One study
utilized a fully instructor-delivered program, involving
lyengar yoga.'?®> One study used a physical module
involving Hatha yoga.’®® The most recently published
study combined yoga with a dance program over a
particularly long duration of 8 months.'?*

Efficacy: Treatment success was not significantly
different between groups. Of note, 1 of 3 studies
showed a clearly favorable effect of yoga over standard
care for treatment success. This particular study
involved a combination of yoga and dance and had a
longer treatment duration of 8 months."'2* Pain intensity
reduction was statistically greater for the treatment
group than for standard care.

Safety: Due to an overall lack of events, no GRA-
DEd conclusions were drawn.

Certainty: Overall certainty of the crucial efficacy out-
comes was low. Aside from evident issues with blinding,
risks of bias were present in several other domains. Cer-
tainty for both treatment success as pain intensity was
downgraded due to magnitude imprecision.

Rationale: The GDG made a conditional recommen-
dation against yoga after evaluating the benefits and
harms of the treatment. The GDG recognizes that yoga is
generally safe and that physical exercise can be of benefit
to the general population. However, the data summary has
not evidently shown yoga to be superior to standard care.
In the context of limited availability and cost implications of
programs that include repeated sessions of yoga provided
by an instructor, there is insufficient evidence to support a
positive recommendation for yoga as a treatment option at
this time.

3 | TREATMENT OPTIONS WITH
VERY LOW CERTAINTY DATA AND/
OR LACKING DATA

The following treatments were prospectively regis-
tered for PICO formatted questions, yielded at least
one RCT, and underwent the same systematic
approach, but received a negative conditional rec-
ommendation (i.e., suggested against the use of) due
to lack of any GRADEd crucial efficacy conclusions of
at least low certainty and/or lack of data. Results of the

TABLE 15 Data summary for selective serotonin reuptake inhibitors versus placebo, refer to Figure 3 for table content explanation.

Conclusions of the evidence citalopram versus
placebo

GRADE certainty

Descriptive effect size mean (95% Cl) Crude effect size
mean (95% CI)

There may be no difference for treatment success Low

Citalopram may lead to more reduction in pain intensity Low

Small (trivial against to moderate in favor)
11.4% (-5.8%; 36.9%)

Small (trivial to moderate)
MD -0.67 [-1.25; —0.09]]

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; MD, mean difference.

*MD score for pain intensity was measured on a faces scale (0-5).
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TABLE 16 Data summary for yoga versus Standard care, refer to Figure 3 for table content explanation.

Conclusions of the evidence yoga versus
standard care

GRADE certainty

Descriptive effect size mean (95% CIl) Crude effect size
mean (95% CI)

No conclusion can be drawn for treatment success Very low

Yoga may lead to more reduction in pain intensity Low

Small (trivial against to large in favor)
12% (-3.5%; 41.8%)

Small (trivial to moderate)
*MD -0.87 (-0.20; —1.55)

Abbreviations: 95% Cl, 95% confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; MD, mean difference.

*MD score for pain intensity was measured on a 0—10 scale.

available data synthesis can be found in Supporting
Information S2: File 2.

All of the following therapies were therefore not
suggested as treatment options.

- Acupuncture'®’

- Osteopathy'?®

- Biofeedback®®

- Strict Low FODMAP diet'29:130
- Fructan limited diet'"
- Fructose-restricted die
- Serum bovine-derived immunoglobulin®®®
- Antibiotics'3413%

- Trimebutine'®®

- Melatonin'®”

t132

The following treatments were assessed in an RCT,
however, the GDG decided not to cast votes as these
treatment options were considered outside of scope.

- Vitamin D'*®
- Gluten-free diet'®®

Any other treatment options that were prospectively
registered and transformed into PICO format questions did
not yield any RCTs in the systematic search and therefore
did not receive a GRADEd recommendation. The list of
treatment options is available in the study protocol.'®

4 | BEST PRACTICE
STATEMENTS

The GDG notes that a crucial emphasis should be placed on
education regarding the AP-DGBI diagnosis during initial
outpatient consultation sessions. Education should focus on the
nature of the diagnosis, the relevance of the connection between
the gut and brain, the effects of lifestyle and other triggers, and an
outline of potential treatment approaches and options.

Rationale: Symptoms of AP-DGBIs partially originate
through or are reinforced by amplified feedback loops from
the gut that stimulate increased central sensitivity to painful
stimuli. Therefore, it is of crucial importance to provide a

structured and optimistic appraisal of the nature of the
disorder to patients and caregivers of patients. Not only
does this instill hope, but it also supports successful shared
decision making, realistic goals of care, and empowers
patients and their families in managing the illness. This
approach, in which symptoms should be validated and the
benign character of the disorder highlighted, can prevent
families from feeling stigmatized and disregarded, as
medical testing is typically normal, and there is no biologic
marker for visceral pain. To this end, expectations set by
patients and caregivers for both diagnostic testing as well
as choice for and effect of treatment should be clearly
addressed during consultation, and feedback provided.
The GDG notes that sufficient time should be spent to
deploy this educational approach, before initiating any
specific treatment option to facilitate a successful program.

The GDG recognizes that dietary treatment options can seem
harmless and therefore, receive consideration as an entry-level
treatment option, particularly for motivated families. The GDG wishes
to highlight that restrictive diets may require unrealistic or even
disproportionate commitment from children and should be employed
with the same consideration as all active interventions, with particular
caution in children with risk factors for disordered eating.

Rationale: The evidence base considered and pre-
sented in this guideline is broadly very sparse and of very
low certainty for most dietary interventions. The lack of
evidence is not always an indicator of lack of efficacy, and
so the GDG recognizes that many of these therapies will
continue to have a role for certain patients, particularly
when motivation is high. The GDG believes that such
dietary options should always be considered for efficacy
and, when not achieving shared care goals, should be
curtailed. The GDG also wishes to highlight that stringent
limitations raise concerns about the negative impact on the
physical and psychological well-being of children. Nutri-
tional deficiencies may emerge in growing children, par-
ticularly when following unproven fad diets. Strict regimens
can reinforce unhealthy relationships with food or precipi-
tate disordered eating. Imposing stringent restrictions on
young patients can be impractical. There should be an
individualized, patient-centered approach while integrating
guidance from a registered dietitian when available.
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The GDG has made GRADE recommendations about some specific
probiotic/synbiotic preparations, but other preparations do not have
sufficient evidence at a strain level to support such recommendations
due to low study numbers and variable outcomes.

Rationale: The GDG recognizes that many probiotic
and synbiotic preparations are readily available without
prescription and are often used by members of the public
for abdominal complaints. However, outside of two spe-
cific strains that had low and moderate certainty evidence
for all of their core efficacy outcomes, evidence was not
consistent, and this limited an overall class recommen-
dation. While individual outcomes of individual strains did
show effect, which may be the reason for interest in these
agents, further research must address the pervasive is-
sues with sample size, methods, and choice of outcome
measures. It is suggested that if families and their pro-
fessionals are motivated to consider the use of such
agents that they should be monitored for efficacy and
safety in line with other active therapies

The GDG recognizes that over-the-counter analgesics are
commonly used. Whereas they may have a role in intermittent or
periodic symptom control, the GDG raises caution beyond local
OTC dosing and duration guidance

Rationale: The use of OTC analgesics in the man-
agement of pediatric AP-DGBIs warrants careful consid-
eration. While readily accessible and frequently utilized
for short-term relief of episodic symptoms, NSAIDs and
acetaminophen have risks of adverse events, including
gastrointestinal bleeding, hepatotoxicity, renal impair-
ment, and medication overuse headaches when con-
sumed beyond the limits outlined in pediatric dosing
guidelines. Evidence-based dosing parameters should be
followed to reduce the potential for harm while acknowl-
edging the intermittent role OTC analgesics may play in a
multimodal approach to AP-DGBI management.

and within a comprehensive, multidisciplinary approach
tailored to the individual patient. This should not be
considered unless patients have symptoms refractory
to a large number of other therapy options that were
delivered with good compliance. If used, limiting use
when efficacy is not demonstrated is mandatory.

The GDG acknowledges that the use of anticholinergic
antispasmodics for symptom control is common in AP-DGBIs, but
there is no evidence supporting or rejecting their use as a treatment.

Rationale: Anticholinergic antispasmodics such as
hyoscyamine, dicyclomine, and scopolamine butylbromide
are commonly used to alleviate intermittent pain in the
management of AP-DGBIs. The use of antispasmodics is
based on usual practice, anecdotal experience, data from
animal studies, and recommendations from adult and
pediatric guidelines. These medications work by blocking
the action of acetylcholine on muscarinic receptors,
reducing gastrointestinal smooth muscle spasms, which
can provide symptomatic relief. However, their potential
adverse effects, including dry mouth, dizziness, blurred
vision, and constipation, require careful consideration.
Therefore, clinical expertise is necessary to ensure a bal-
anced approach to patient care. Clinical trials are recom-
mended due to the low level of evidence regarding their
effectiveness.

On the other hand, this guideline suggests against the
use of antispasmodic medications like drotaverine and
mebeverine for the treatment of IBS or FAP. Drotaverine is
a phosphodiesterase-4 inhibitor that promotes muscle
relaxation by reducing muscle cell phosphorylation. Me-
beverine, on the other hand, acts as a direct musculotropic
spasmolytic, inhibiting the accumulation of intracellular
calcium and stabilizing muscle cell membranes. The effi-
cacy of drotaverine and mebeverine is not supported by
evidence, possibly due to their distinct mechanisms of
action.

The GDG finds that several altemative analgesic treatment classes
should NOT be used without input and guidance through an
appropriate specialist with expertise in treating therapy-refractory
pediatric AP-DGBIs.

Rationale: The specialized nature of second-line
analgesics warrants expert guidance when considering
their application to pediatric AP-DGBIs. Agents like
gabapentin or pregabalin have roles in wider pain
management, but come with well-recognized significant
side effect profiles and the complete absence of
pediatric-specific evidence for the treatment of AP-
DGBIs. Specialist involvement ensures that such
treatments are only considered with extreme caution

The GDG suggests Loperamide as a treatment option for symptom
control in patients with IBS-D

Rationale: Despite a lack of any evidence of the effi-
cacy of loperamide in children, the GDG is in consensus
that they frequently use it for patients with IBS-D specifi-
cally and have good experience with its effect on im-
proving stool consistency. It acts as an opioid receptor
agonist and impedes colonic transit time through a direct
effect on intestinal muscles, and it also inhibits luminal
electrolyte loss, causing hardening of stools. Availability,
ease of use, and low cost support its use for symptom
control. Limited evidence of very low certainty exists for
efficacy on stool consistency in adults.’*®'*! Caution
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should be exercised beyond dosing for infrequent symp-
tom control, as loperamide may induce QTc prolongation,
as well as cause central side effects due to crossing of the
blood-brain barrier at higher dosages. It is also contra-
indicated in specific clinical situations, including bacterial
enterocolitis due to the risk of toxic megacolon.

The GDG suggests Bile acid sequestrants as a treatment option for
symptom control in patients with IBS-D

Rationale: In spite of a lack of any evidence of the
efficacy of bile acid sequestrants, such as cholestyr-
amine, in children, the GDG is in consensus that they are
used for patients with IBS-D and have good experience
with their effect in improving stool consistency. It is
hypothesized that some IBS-D patients suffer from diar-
rhea resulting from increased bile acid synthesis or
reduced reabsorption of bile, leading to imbalanced fecal
lipid profiles and increased fluid secretion in the
intestinal lumen.'*? Bile acid sequestrants aim to restore
that balance and subsequently decrease diarrhea.
Availability of bile acid sequestrants, ease of use, and a
favorable safety profile support its use for symptom
control. Limited evidence of very low certainty exists for
efficacy on stool consistency in adults.'

The GDG suggests against the use of cannabinol/cannabis for the
treatment of AP-DGBIs

Rationale: Despite growing interest and use, high-
quality evidence supporting safety and efficacy in
pediatric populations remains lacking. The developing
central nervous system in children may incur harm from
early cannabinoid exposure. Inconsistencies in product
quality and composition complicate dosing guidance.
Furthermore, legal and regulatory frameworks differ
across various countries, and even within different
states/provinces of a single country. For these reasons,
the GDG suggests against the use of cannabinol/can-
nabis until methodologically rigorous investigations
provide compelling pediatric-specific data.

The GDG strongly recommends against the use of surgery for the
evaluation and treatment of AP-DGBIs

Rationale: While some children prove refractory to
maximal medical therapy, the lack of evidence at
present argues against extrapolating surgical solutions
from other contexts. Surgery carries serious risks of
complications and may not address the underlying
pathophysiology of AP-DGBIs, potentially leading to

unnecessary harm without benefit. Our statement
shields children from unsubstantiated procedures.

5 | PLACEBO AND CONTROL
RESPONSE

Previous studies have assessed the placebo treatment
success rates in the context of AP-DGBIs, as both
significant in magnitude (Mean improvement 41%) and
range 2.8%—62.5%.'** Within the studies included in
the current technical review, this effect was even more
pronounced with pooled control therapies demonstrat-
ing a mean rate of treatment success of 28% but range
of 0%—78.4%, although this also included studies using
standard care or waitlist control group designs, with
lower expected success rates than placebo. Such large
ranges of effect size are difficult to account for using
reported sources of clinical and methodological het-
erogeneity within the published studies, suggesting
other non-explicit factors must be at play.

Further extraction was undertaken, and a number of
control group design categories were delineated. Those
included no intervention/waitlist (mean success rate
10.5%), ample attention instead of waitlist (18%), placebo
alone (17%), standard care alone (21%), and the largest
category, placebo together with standard care (31%).
These control group subgroup treatment success rates
do appear clinically appropriate and reinforce the placebo
effect in this context, but what was also apparent was the
wide range of effects within each category. The largest
control group category for treatment success, with 25
RCTs, was placebo in combination with standard care.
Success rates in this group ranged from 0% up to 78.4%
with an SD of 20% (95% CIl 10.4%—-51.6%).

Detailed consideration was undertaken to better
understand variations in the placebo and control
response. This was not possible due to limited reporting
and a lack of response from study authors. A short-
coming included a paucity of reporting in key aspects
such as the concept of standard care, education, advice,
consultations with health care providers, frequency of
consultations, discussion of prognosis, and baseline
testing. These were not described universally or in suf-
ficient detail to support dissemination and replication.

6 | FUTURE BROAD
RESEARCH GPS

The GDG supports detailed reporting of placebo/control
group interventions. This should include detailed infor-
mation on the methods, such as the nature of the inter-
vention and every aspect related to the procedures of both
the active and control groups, to allow dissemination and
replication. Categories such as the nature and frequency
of clinic assessments, education content and modes of
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delivery, dietary guidance offered, and prognostic infor-
mation should all be considered. This will be aided by
work to reach an international consensus on a framework
to guide consistent reporting of these vital details for this
and other functional bowel disorders, which are similarly
reported.

The GDG has noted several consistent methodo-
logical limitations within the randomized trials that
considerably hamper the capacity to synthesize data
from multiple studies, as well as to formulate GRADEd
recommendations. These pitfalls were frequently
present across all therapeutic domains of AP-DGBISs.
Without aiming to develop a research agenda for AP-
DGBIs, the GDG proposes methodological guidance
on the following subjects:

— Reporting of trials in full alignment with international
trial reporting guidelines and with particular attention
to the core items assessed within risk of bias re-
porting, such as the presentation of full details of
randomization and allocation concealment methods
(which is separate to blinding) and inclusion of a trial
registry/protocol.

— Primary researchers to consider the previously pub-
lished COS'™ and the critical (primary) outcomes
identified by consensus within this guideline to ensure
the most appropriate outcomes are reported, not just
for the individual trial, but to support wider synthesis of
the whole evidence base

— Sample size calculations should take into account
the significant placebo effect and thresholds for
outcomes, with the support of the thresholds in this
publication, to ensure more appropriate and likely
larger sample sizes to enhance the precision of
outcomes.

6.1 | Future guideline updates
The methodological approach used in this guideline
has been innovated in many core areas. The GDG
would suggest that, as a minimum, an update is com-
missioned within 3 years to allow completion and
publication of a new guideline within 5 years. However,
the significant achievement to identify, extract,
appraise, and synthesize the evidence base offers an
opportunity to also innovate in future guideline efforts.

The GDG suggests that the option of a living review
of the evidence and therefore a living guideline is con-
sidered.’ Given the relatively small number of new
trials per year, such an approach would offer the chance
for any significant changes in the overall certainty of
evidence and, in turn, potential recommendations to be
identified and actioned in a more timely fashion.

As such, an approach would have implications
for resources, requiring the sponsoring societies to

consider methods to commission this, as well as
agreeing on specific operating procedures for such
an innovation for both societies, due consideration
and joint agreement prospectively would be
required. In spite of such barriers, such an approach
would be the most appropriate to truly achieve
ongoing evidence-based guidance within clinical
practice.
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in the Supporting Information section at the end of this
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