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ABSTRACT

Background

Constipation that is prolonged and does not resolve with conventional therapeutic measures is called intractable constipation. The
treatment of intractable constipation is challenging, involving pharmacological or non-pharmacological therapies, as well as surgical
approaches. Unresolved constipation can negatively impact quality of life, with additional implications for health systems. Consequently,
there is an urgent need to identify treatments that are efficacious and safe.

Objectives

To evaluate the efficacy and safety of treatments used for intractable constipation in children.

Search methods

We searched CENTRAL, MEDLINE, Embase, and two trials registers up to 23 June 2023. We also searched reference lists of included studies
for relevant studies.

Selection criteria

We included randomised controlled trials (RCTs) comparing any pharmacological, non-pharmacological, or surgical treatment to placebo
or another active comparator, in participants aged between 0 and 18 years with functional constipation who had not responded to
conventional medical therapy.

Data collection and analysis

We used standard Cochrane methods. Our primary outcomes were symptom resolution, frequency of defecation, treatment success, and
adverse events; secondary outcomes were stool consistency, painful defecation, quality of life, faecal incontinence frequency, abdominal
pain, hospital admission for disimpaction, and school absence. We used GRADE to assess the certainty of evidence for each primary
outcome.

Main results

This review included 10 RCTs with 1278 children who had intractable constipation. We assessed one study as at low risk of bias across all
domains. There were serious concerns about risk of bias in six studies.

One study compared the injection of 160 units botulinum toxin A (n = 44) to unspecified oral stool softeners (n = 44). We are very uncertain
whether botulinum toxin A injection improves treatment success (risk ratio (RR) 37.00, 95% confidence interval (Cl) 5.31 to 257.94; very low

Treatments for intractable constipation in childhood (Review) 1
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certainty evidence, downgraded due to serious concerns with risk of bias and imprecision). Frequency of defecation was reported only for
the botulinum toxin A injection group (mean interval of 2.6 days). The study reported no data for the other primary outcomes.

One study compared erythromycin estolate (n = 6) to placebo (n = 8). The only primary outcome reported was adverse events, which were
0in both groups. The evidence is of very low certainty due to concerns with risk of bias and serious imprecision.

One study compared 12 or 24 ug oral lubiprostone (n = 404) twice a day to placebo (n = 202) over 12 weeks. There may be little to no
difference in treatment success (RR 1.29, 95% Cl 0.87 to 1.92; low certainty evidence). We also found that lubiprostone probably results
in little to no difference in adverse events (RR 1.05, 95% CI 0.91 to 1.21; moderate certainty evidence). The study reported no data for the
other primary outcomes.

One study compared three-weekly rectal sodium dioctyl sulfosuccinate and sorbitol enemas (n = 51) to 0.5 g/kg/day polyethylene glycol
laxatives (n =51) over a 52-week period. We are very uncertain whether rectal sodium dioctyl sulfosuccinate and sorbitol enemas improve
treatment success (RR 1.33, 95% Cl 0.83 to 2.14; very low certainty evidence, downgraded due to serious concerns with risk of bias and
imprecision). Results of defecation frequency per week was reported only as modelled means using a linear mixed model. The study
reported no data for the other primary outcomes.

One study compared biofeedback therapy (n=12) to no intervention (n =12). We are very uncertain whether biofeedback therapy improves
symptom resolution (RR 2.50, 95% CI 1.08 to 5.79; very low certainty evidence, downgraded due to serious concerns with risk of bias and
imprecision). The study reported no data for the other primary outcomes.

One study compared 20 minutes of intrarectal electromotive botulinum toxin A using 2800 Hz frequency and botulinum toxin A dose 10
international units/kg (n = 30) to 10 international units/kg botulinum toxin A injection (n = 30). We are very uncertain whether intrarectal
electromotive botulinum toxin A improves symptom resolution (RR 0.96, 95% CI 0.76 to 1.22; very low certainty evidence) or if it increases
the frequency of defecation (mean difference (MD) 0.00, 95% Cl -1.87 to 1.87; very low certainty evidence). We are also very uncertain
whether intrarectal electromotive botulinum toxin A has an improved safety profile (RR 0.20, 95% CI 0.01 to 4.00; very low certainty
evidence). The evidence for these results is of very low certainty due to serious concerns with risk of bias and imprecision. The study did
not report data on treatment success.

One study compared the injection of 60 units botulinum toxin A (n = 21) to myectomy of the internal anal sphincter (n = 21). We are very
uncertain whether botulinum toxin A injection improves treatment success (RR 1.00, 95% CI 0.75 to 1.34; very low certainty evidence). No
adverse events were recorded. The study reported no data for the other primary outcomes.

One study compared 0.04 mg/kg oral prucalopride (n = 107) once daily to placebo (n = 108) over eight weeks. Oral prucalopride probably
results in little or no difference in defecation frequency (MD 0.50, 95% CI —0.06 to 1.06; moderate certainty evidence); treatment success
(RR0.96,95% Cl 0.53 to 1.72; moderate certainty evidence); and adverse events (RR 1.15,95% Cl 0.94 to 1.39; moderate certainty evidence).
The study did not report data on symptom resolution.

One study compared transcutaneous electrical stimulation to sham stimulation, and another study compared dietitian-prescribed
Mediterranean diet with written instructions versus written instructions. These studies did not report any of our predefined primary
outcomes.

Authors' conclusions

We identified low to moderate certainty evidence that oral lubiprostone may result in little to no difference in treatment success and
adverse events compared to placebo. Based on moderate certainty evidence, there is probably little or no difference between oral
prucalopride and placebo in defecation frequency, treatment success, or adverse events. For all other comparisons, the certainty of the
evidence for our predefined primary outcomes is very low due to serious concerns with study limitations and imprecision. Consequently,
no robust conclusions could be drawn.

PLAIN LANGUAGE SUMMARY

Management of intractable constipation in children
Key messages

» There may be little to no difference between lubiprostone and placebo (dummy treatment) in achieving treatment success in children
with intractable constipation. We also found that lubiprostone is probably as safe as placebo.

« There is probably little or no difference between prucalopride, also a laxative, and placebo in frequency of defecation per day, treatment
success, and safety.

« It is unclear whether any of the other treatments we looked at are helpful. The evidence is uncertain because of the very low number of
study participants and problems with how the research was reported.

Treatments for intractable constipation in childhood (Review) 2
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« Currently, there is not an agreed-upon definition for intractable constipation. To develop further evidence on therapies for intractable
constipation, researchers must use the same definition. We would encourage further work to come up with an agreed-upon definition.

What is intractable constipation?

Constipation in children is a common problem. If doctors cannot find an underlying cause for the symptoms, it is called functional
constipation. The symptoms of constipation include lower frequency of defecation, bowel incontinence or soiling, and stomach pain.
Constipation can be mild and respond well to standard treatments, such as behavioural changes or laxatives. However, it can also be more
severe or last for a long time. We defined intractable constipation as constipation that persists despite standard treatments.

What did we want to find out?

We wanted to find out which treatments are helpful and safe for treating children (between 0 and 18 years of age) with constipation that
has not responded to standard medical treatments (intractable constipation). This extreme level of constipation can impact a child's life in
very negative ways, such as keeping them away from school and other daily activities; causing them pain, discomfort, and general distress;
and requiring hospital visits for treatment. Consequently, there is a need to investigate if the tested therapies can help resolve the problem.

What did we do?

We considered any medication, surgical procedure, or therapy to help children with intractable constipation. Each study compared a
specific treatment to placebo, no treatment, or another treatment. We were interested in whether the treatments increased the frequency
of defecation, improved symptoms, or led to treatment success. We also wanted to know if the treatments were safe, so we looked at
whether they caused side effects. We searched for randomised controlled trials (studies in which people are randomly assigned to one
of two or more treatment groups) comparing any medical, surgical, or complementary therapy versus no treatment, placebo, or another
treatment in children with intractable constipation.

What did we find?

We found 10 studies involving a total of 1278 children. The average age of study participants ranged from around 5 to 10 years. The studies
were conducted in Iran, Brazil, Colombia, the USA, Canada, Australia, and several European countries. Studies lasted from one to six
months.

The studies made the following comparisons:

« botox injection versus stool softeners;

« erythromycin versus placebo;

« lubiprostone versus placebo;

» rectal sodium dioctyl sulfosuccinate and sorbitol versus oral polyethylene glycol laxatives;
« biofeedback therapy versus no treatment;

« intrarectal electromotive botox injection versus a usual botox injection;

+ botox injection versus myectomy of the internal anal sphincter;

« prucalopride versus placebo;

« transcutaneous electrical stimulation versus sham stimulation; and

« dietitian-prescribed Mediterranean diet with written instructions versus written instructions.
Main results

« There may be little to no difference between lubiprostone and placebo in achieving treatment success, and there is probably little to no
difference in adverse events for this comparison.

« There is probably little or no difference between prucalopride and placebo in defecation frequency, treatment success, and adverse
events.

« We do not know whether any of the other treatments looked at in this review are safer or more beneficial than others.

What are the limitations of the evidence?

Treatments for intractable constipation in childhood (Review) 3
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The evidence s limited due to small participant numbers in the included studies, and because each study looked at a different comparison,

both of which resulted in the evidence being imprecise. There were also issues with the way the studies were conducted, which led to
concerns that study results might be biased.

Cochrane Database of Systematic Reviews

How up-to-date is this evidence?

This review is current to June 2023.

Treatments for intractable constipation in childhood (Review) 4
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SUMMARY OF FINDINGS

Summary of findings 1. Botulinum toxin A injection versus stool softeners for intractable constipation in children

Botulinum toxin A injection versus stool softeners

Patient or population: children with intractable constipation
Setting: secondary care (paediatric surgical clinic), single-centre, Iran
Intervention: botulinum toxin A injection

Comparison: stool softeners

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants Certainty of the
(95% Cl) (studies) evidence
Risk with stool soft- Risk with botulinum tox- (GRADE)
eners in A injection
Non-fulfilment of Rome criteria for functional - - - - -
constipation (outcome not reported)
Frequency of defecation (6 months' In 1 study (Ahmadi 2013), the mean defecation inter- - 88 (1 RCT) elcle]
postintervention) val was reported for the botulinum toxin A injection
group (2.6 days), but not for the control group. Very low @
Treatment success (measured as children with ~ Study population RR 37.00 88 (1 RCT) BOOO
a defecation interval of fewer than 3 days, 6 (5.31t0 257.94)
months after intervention) 23 per 1000 841 per 1000 Very low @
(121 to 1000)

Adverse events (outcome not reported) - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).
Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded twice due to serious concerns with risk of bias, and once for imprecision (small sample size).
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Summary of findings 2. Erythromycin estolate versus placebo for intractable constipation in children

Erythromycin estolate versus placebo

Patient or population: children with intractable constipation
Setting: secondary care (paediatric gastroenterology clinic), single-centre, Brazil

Intervention: erythromycin estolate
Comparison: placebo

Outcomes

Anticipated absolute effects* (95% Cl)

Relative effect

Ne of participants

Certainty of the

(95% CI) (studies) evidence
Risk with placebo  Risk with ery- (GRADE)
thromycin estolate
Non-fulfilment of Rome criteria for functional consti- - - - - -
pation (outcome not reported)
Frequency of defecation (outcome not reported) - - - - -
Treatment success (outcome not reported) - - - - -
Adverse events (week 4) 0 adverse events 0 adverse events re- Not estimable 18 (1 RCT) lelele)
reported ported
Very low @

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).
Cl: confidence interval; RCT: randomised controlled trial

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

adDowngraded twice for serious imprecision (small sample size and zero events), and once due to concerns with risk of bias.

Summary of findings 3. Lubiprostone versus placebo for intractable constipation in children

Lubiprostone versus placebo
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Patient or population: children with intractable constipation

Setting: secondary care, multicentre (96 sites across the USA, Canada, and Europe)

Intervention: oral lubiprostone
Comparison: placebo

Outcomes

Anticipated absolute effects” (95% Cl)

Relative effect

Ne of participants

Certainty of the

(95% CI) (studies) evidence
Risk with placebo  Risk with lubipro- (GRADE)
stone
Non-fulfilment of Rome criteria for functional constipa- - - - - -
tion (outcome not reported)
Frequency of defecation (outcome not reported) - - - - -
Treatment success (measured as the number of children Study population RR 1.29 606 PO
with anincrease in at least 1 spontaneous bowel move- (LRCT) Lowd
ment per week compared to baseline and at least 1spon- 143 per 1000 185 per 1000 (0.87t01.92)
taneous bowel movement per week for at least 9 weeks,
including 3 of the final 4 treatment weeks, at 12 weeks) (124 to 275)
Adverse events (number of children with at least 1 ad- Study population RR1.05(0.91to 606 SDDO
verse event, at 12 weeks) 1.21) (LRCT) Moderateb
564 per 1000 592 per 1000
514 to 683

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded twice due to serious imprecision (95% Cl overlaps no effect; Cl ranges from a small benefit that is less than placebo, to significantly large effect that is more than

placebo).

bDowngraded once due to imprecision (95% Cl overlaps no effect; Cl ranges from a small harm that is less than placebo, to a small harm that is more than placebo).

Kieaqi (JF)
aueayrory \

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) 3y 420z @ y3uAdod

(ma1nay) pooypiiys ui uonpedi}suod ajqeldeliul 10§ SUSWILDIL

Summary of findings 4. Rectal sodium dioctyl sulfosuccinate and sorbitol versus oral polyethylene glycol laxatives for intractable constipation in

children

Rectal sodium dioctyl sulfosuccinate and sorbitol versus oral polyethylene glycol laxatives

Patient or population: children with intractable constipation

Setting: tertiary care (outpatient clinic for functional defecation disorders), single-centre, the Netherlands
Intervention: rectal sodium dioctyl sulfosuccinate and sorbitol

Comparison: oral polyethylene glycol laxatives

Outcomes Anticipated absolute effects” (95% Cl) Relative effect Ne of participants  Certainty of the
(95% ClI) (studies) evidence
Risk with oral polyethyl-  Risk with rectal sodium (GRADE)
ene glycol laxatives dioctyl sulfosuccinate and
sorbitol
Non-fulfilment of Rome criteria for func- - - - - -
tional constipation (outcome not report-
ed)
Frequency of defecation (measured at In 1 study (Bongers 2009), the modelled mean (using a lin- - 102 (1 RCT) B®OOO
the end of the 52-week study period) ear mixed model) frequency per week was 5.3 days for rec-
tal sodium dioctyl sulfosuccinate and sorbitol, and 3.9 days Very low @
for polyethylene glycol laxatives. No other variances were
reported.
Treatment success (measured as the Study population RR 1.33 102 GICIolC)
number of children with at least 3 bowel (LRCT)
movements per week and no faecal in- 353 per 1000 469 per 1000 (0.83t02.14) Very low @

continence, at 52 weeks)
(293 to 755)

Adverse events (outcome not reported) - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).
Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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aDowngraded twice due to serious concerns with risk of bias, and once for imprecision (small sample size).

Summary of findings 5. Biofeedback therapy versus no intervention for intractable constipation in children

Biofeedback therapy versus no intervention

Patient or population: children with intractable constipation

Setting: secondary care (private paediatric gastroenterology centre), single-centre, Colombia
Intervention: biofeedback therapy

Comparison: no intervention

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants  Certainty of the
(95% CI) (studies) evidence
Risk with no inter-  Risk with biofeed- (GRADE)
vention back therapy
Non-fulfilment of Rome IV criteria for functional con- Study population RR 2.50 24 BOOO
stipation (timing not reported) (1.08 t0 5.79) (LRCT)
333 per 1000 833 per 1000 Very low @

(360 to 1000)

Frequency of defecation (outcome not reported) - - -

Treatment success (outcome not reported) - - -

Adverse events (outcome not reported) - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).
Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded once due to concerns with risk of bias, and twice for serious imprecision (small sample size).
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Summary of findings 6. Intrarectal electromotive botulinum toxin A versus botulinum toxin A injection for intractable constipation in children

Intrarectal electromotive botulinum toxin A versus botulinum toxin A injection

Patient or population: children with intractable constipation

Setting: secondary care (paediatric outpatient clinic), single-centre, Iran
Intervention: intrarectal electromotive botulinum toxin A

Comparison: botulinum toxin A injection

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants  Certainty of the
(95% ClI) (studies) evidence
Risk with botulinum Risk with intrarectal elec- (GRADE)
toxin A injection tromotive botulinum toxin
A
Non-fulfilment of Rome criteria for function- ~ Study population RR 0.96 60 lelelo)
al constipation (Rome Il criteria, at 1 month) (0.76 to 1.22) (LRCT)
833 per 1000 800 per 1000 Very low?
(633 to 1000)
Frequency of defecation (measured as the Study population - 60 ®OOO
interval in days between defecation, at 1 (LRCT)
month) The mean score in the MD 0.00 Very low?
control group was 7 (1.87 lower to 1.87 higher)
days.

Treatment success (outcome not reported) - - - - -

Adverse events (total number of adverse Study population RR 0.20 60 Telelo)
events, at 6 months) (0.01 to 4.00) (1 RCT)
67 per 1000 13 per 1000 Very low®
(1to267)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).
Cl: confidence interval; MD: mean difference; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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aDowngraded twice due to serious concerns with risk of bias, and once for imprecision (small sample size).

Summary of findings 7. Botulinum toxin A injection versus myectomy of the internal anal sphincter for intractable constipation in children

Botulinum toxin A injection versus myectomy of the internal anal sphincter

Patient or population: children with intractable constipation

Setting: tertiary care (inpatient paediatrics), single-centre, United Kingdom
Intervention: botulinum toxin A injection

Comparison: myectomy of the internal anal sphincter

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants  Certainty of the
(95% ClI) (studies) evidence
Risk with myecto- Risk with botulinum (GRADE)
my of the internal toxin A injection
anal sphincter
Non-fulfilment of Rome criteria for functional con- - - - - -
stipation (outcome not reported)
Frequency of defecation (outcome not reported) - - - - -
Treatment success (measured as an improve- Study population RR 1.00 42 ICIolC]
ment in composite symptom severity score, at 12
months) 810 per 1000 810 per 1000 (0.75t0 1.34) (1RCT) Very low @
(608 to 1000)
Adverse events (12 months) Study population Not estimable 42 ICIolC]
(LRCT)
0'to 1000 0 per 1000 Very low @

(0 to 1000)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).
Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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aDowngraded once due to concerns with all risk of bias domains, and twice for serious imprecision (low participant numbers).

Summary of findings 8. Prucalopride versus placebo for intractable constipation in children

Prucalopride versus placebo

Patient or population: children with intractable constipation
Setting: secondary care, multicentre (33 centres across Europe)
Intervention: prucalopride

Comparison: placebo

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants  Certainty of the
(95% CI) (studies) evidence
Risk with placebo Risk with prucalo- (GRADE)
pride

Non-fulfilment of Rome criteria for functional consti- - - - - -
pation (outcome not reported)

Frequency of defecation (measured as mean changein ~ Study population - 215 ®BDO
defecation frequency per week from baseline, week 8) (1RCT) Moderate @
The mean score in MD 0.50 higher
the control group (0.06 lower to
was 1 defecation per  1.06 higher)
week.
Treatment success (measured as at least 3 sponta- Study population RR0.96 215 SOPO
neous bowel movements per week and no faecal in- (LRCT) Moderate @
continence in a 2-week period during weeks 5 to 8 of 176 per 1000 169 per 1000 (0.53t0 1.72)
the study, week 8)
(93 to 303)
Adverse events (measured as number of participants Study population RR1.15 215 SODO
with at least 1 treatment-emergent event, at week 8) (LRCT) Moderate @
611 per 1000 703 per 1000 (0.94t0 1.39)
(574 to 849)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).
Cl: confidence interval; MD: mean difference; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
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Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level due to imprecision (small sample size).

Summary of findings 9. Transcutaneous electrical stimulation versus sham stimulation for intractable constipation in children

Transcutaneous electrical stimulation versus sham stimulation

Patient or population: children with intractable constipation
Setting: not reported

Intervention: transcutaneous electrical stimulation
Comparison: sham stimulation

Outcomes Anticipated absolute effects” (95% Cl) Relative effect Ne of participants  Certainty of the
(95% CI) (studies) evidence
Risk with sham Risk with transcu- (GRADE)
stimulation taneous electrical
stimulation

Non-fulfilment of Rome criteria for functional constipa- - - - - -
tion (outcome not reported)

Frequency of defecation (outcome not reported) - - - - -

Treatment success (outcome not reported) - - - . _

Adverse events (outcome not reported) - - - - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).
Cl: confidence interval

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) 3y 420z @ y3uAdod

(ma1nay) pooypiiys ui uonpedi}suod ajqeldeliul 10§ SUSWILDIL

148

Summary of findings 10. Dietitian-prescribed Mediterranean diet with written instructions versus written instructions for intractable constipation in
children

Dietitian-prescribed Mediterranean diet with written instructions versus written instructions

Patient or population: children with intractable constipation

Setting: paediatric gastroenterology clinic, single-centre, Greece

Intervention: dietitian-prescribed Mediterranean diet with written instructions
Comparison: written instructions

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants  Certainty of the
(95% CI) (studies) evidence
Risk with written Risk with dietitian- (GRADE)
instructions prescribed Mediter-
ranean diet

Non-fulfilment of Rome criteria for functional consti- - - - - -
pation (outcome not reported)

Frequency of defecation (outcome not reported) - = - i, _

Treatment success (outcome not reported) - - - - R

Adverse events (outcome not reported) - . - - _

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).
Cl: confidence interval

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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BACKGROUND

Description of the condition

Constipation is one of the most common reasons for referrals to
paediatricians, accounting for approximately 3% to 5% of general
paediatric consultations. Most of these are for chronic constipation
without a physical aetiology, known as functional constipation
(Philichi 2018). Worldwide, the estimated prevalence of functional
constipation is 9.5% (Koppen 2018). Epidemiological data suggests
that constipation is becoming increasingly prevalent in South
America, Asia, and Europe (Rajindrajith 2016).

As a clinical entity, constipation can range from mild disease,
which responds to maintenance laxative drug treatment, to severe
disease, requiring aggressive and invasive treatments. The Rome
criteria, currently in its fourth iteration, is a clinically useful tool for
defining functional constipation in children and is recognised as the
reference standard criteria within most major international clinical
guidelines (Hyams 2016).

A universal case definition of intractable constipation remains
elusive, but is broadly defined as constipation that does not
respond to conventional medical therapy (NICE Guideline 2013;
Tabbers 2014). The specific transition point between chronic
constipation and intractable constipation is not clear. It is
also poorly defined in terms of symptom duration and what
constitutes intensive or maximal medical therapy. Regardless
of the case definition used to define intractable constipation,
the impact of constipation on the child and their caregivers is
universally recognised (Rajindrajith 2016). Unresolved constipation
can negatively impact health-related quality of life indicators, with
additionalimplications for providing healthcare systems (Vriesman
2019). In children with constipation, the annual cost of providing
medical care is approximately twice that of children who do not
suffer from constipation, reflecting the increased outpatient and
emergency department visits in the constipated child (Shah 2011).

A factor that complicates clinical recommendations for this
condition is the range of case definitions used for intractable
constipation. For example, the National Institute of Health and Care
Excellence (NICE) defines intractable constipation as constipation
that does not respond to sustained and fully optimised medical
management (NICE Guideline 2013). These guidelines do not
comment on the duration of symptoms or the therapeutic
pathways. Similarly, the guidelines jointly published by the North
American Society for Pediatric Gastroenterology, Hepatology &
Nutrition and European Society for Paediatric Gastroenterology
Hepatology and Nutrition (NASPGHAN and ESPGHAN) define
intractable constipation as constipation that does not respond to
optimum medical treatment of at least three months (Tabbers
2014).

Description of the intervention

While several important organic diseases are associated with
constipation, including Hirschsprung's disease, coeliac disease,
intestinal neuronal dysplasia, and hypothyroidism, most infantile
and childhood constipation is thought to be functional in aetiology
(Youssef 2001). In the absence of an organic aetiology for
constipation, treatment is aimed at contributing factors, such as
pain, poor fluid intake, and psychological barriers. This frequently
requires a multidisciplinary approach (NICE Guideline 2013). From

atherapeutic perspective, laxative therapy represents the mainstay
of medical therapy and is used alongside adjuvant therapies, such
as dietary and behavioural modification (Gordon 2016). Osmotic
laxatives, such as lactulose and polyethylene glycol, are valuable
agentssince they can be administered easily to young childreninan
oral solution (Gordon 2016; Rachel 2020). Stimulant laxatives, for
which senna and bisacodyl feature commonly within disimpaction
regimens, are available in various preparations, including tablet,
liquid, and suppository (Portalatin 2012; Southwell 2020; Vriesman
2020).

How the intervention might work

Irrespective of the specific intervention used, treatment aims
to achieve complete disimpaction with minimal discomfort. The
range of available interventions reflects the complexity of this
challenging condition. Whether delivered via the oral or rectal
route (i.e. as a suppository, enema, via transanal irrigation, or via
an antegrade continent enema), laxative therapy aims to relieve
constipation by increasing the water content of stool, making stools
softer, or stimulating peristaltic movements. Botulinum toxin is an
acetylcholinesterase inhibitor. It can be injected into the internal
anal sphincter, causing clinically reversible muscle paralysis (Irani
2008).

The mechanisms of transanal irrigation in alleviating constipation
include simple mechanical washout and stimulation of peristalsis
(Emmett 2015). In principle, transcutaneous electrical stimulation
(TES) generates an electrical impulse that acts as a stimulus for
appropriate peripheral nerves (Ng 2016). Other theories postulated
are that TES acts centrally and rebalances excitatory and inhibitory
signals, resulting in the normalisation of the neural drive (Sluka
2003). Colonic resection, with anastomosis or bowel-diverting
stoma, is thought to be effective by eliminating a dysfunctional
mega-rectum or colon (Siminas 2015).

Why it is important to do this review

The most severe cases of intractable constipation may necessitate
invasive treatments, such as antegrade enemas, bowel resection,
and the use of neuromodulation. Since many of these interventions
are invasive, expensive, and, in some cases, irreversible, it is
crucial to identify which interventions are the most effective and
in which clearly defined groups of children. Furthermore, there
are potential adverse effects associated with all the treatments
described. For instance, laxative therapy can cause abdominal
discomfort and excessive flatulence (McClung 2004). Transanal
irrigation is widely considered a safe treatment, but bowel
perforation, water intoxication, and chemical colitis have been
reported (Emmanuel 2010). The antegrade continence enema (ACE)
procedure is associated with peritonitis, stomal stenosis, stomal
leakage, and high relapse rates (Chan 2016; Siddiqui 2014). Surgical
interventions may be associated with additional complications,
such asinfection, bowel adhesion, and chronic pain. Given the risks
associated with the spectrum of treatments available for children
with intractable constipation, itis crucial to determine their efficacy
and evaluate their safety profiles.

There are several Cochrane reviews on paediatric constipation.
These include a comparison between osmotic and stimulant
laxatives for childhood constipation (Gordon 2016), and an
evaluation of the efficacy of probiotics for treating chronic
childhood constipation (Gordon 2016a). There is no review on
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childhood constipation that is considered intractable in severity.
Consequently, there is an urgent need to identify the most
efficacious management strategies for children with intractable
constipation, to reduce the burden of morbidity and long-term
sequelae of refractory disease (Southwell 2020). This review will
interest caregivers, frontline clinicians, commissioning groups, and
those developing guidelines and policies.

OBJECTIVES

To evaluate the efficacy and safety of treatments used for
intractable constipation in children.

METHODS

Criteria for considering studies for this review
Types of studies

We included all types of randomised controlled trials (RCTs),
including cross-over RCTs. Cross-over RCTs were only eligible for
inclusion if the results were presented separately for each stage of
the trial. We planned to include cluster-RCTs, but did not encounter
any.

Quasi-randomised trials (controlled trials that use inappropriate
strategies of allocating interventions) were ineligible (Higgins
2023).

Types of participants

We included participants between 0 and 18 years of age with
a diagnosis of intractable functional constipation. The case
definition used in this review was constipation that had not
responded to conventional medical therapy (or as defined by
the individual studies). Studies that included participants with an
underlying organic cause for constipation, such as thyroid disease,
Hirschsprung's disease, or coeliac disease, were excluded.

For future update(s), if we come across studies involving only
specific subsets of eligible participants, they will be included if
stratified data are available for extraction and analysis.

Types of interventions

We included studies that compared any pharmacological, non-
pharmacological, or surgical therapy to placebo or another active
comparator.

Treatments and interventions that were eligible for inclusion
included, but were not limited to, the following.

« Any pharmacological therapy intended to treat constipation.

o These included osmotic laxatives, stimulant laxatives, stool
bulking agents, faecal softeners, and cholinergic agents. We
considered all dosing regimens and routes of administration,
including oral, rectal, or via an antegrade continence enema.

« Botulinum toxin injection.

o We considered all doses, number of treatments, and
treatment intervals. Only injection into the internal and/or
external anal sphincter was considered.

« Transanalirrigation.

o We considered all irrigant solutions, volume of irrigant,

frequency of treatment, and number of treatments.

« Transcutaneous electric stimulation.

o We considered treatment that used any device to deliver
electrical stimulation, provided it was applied either
transabdominally or sacral. We considered all treatment
intensities, number of treatments, and treatment lengths.

« Anytreatmentinvolving needle insertion at acupuncture points,
pain points, or trigger points.

o We considered any session length, session frequency, and
total treatment length.

« Pelvic floor physiotherapy of any duration or frequency.

« Definitive surgical interventions, including percutaneous
endoscopic colostomy, stoma formation, and sphincter
reconstruction.

Types of outcome measures

The outcome measures selected in this review incorporated
the recommendations of the Rome Foundation Pediatric
Subcommittee on Clinical Trials (Koppen 2018a).

Primary outcomes

« Symptom resolution, defined as non-fulfilment of any Rome
criteria for functional constipation, measured at the end of the
study period.

« The frequency of defecation, measured at the end of the study
period. This could be either the interval between defecations,
the number of defecations per unit of time, or change from
baseline.

« Treatment success (as defined by the original studies), reported
dichotomously.

« Adverse events (as defined by the original studies), reported
dichotomously.

Secondary outcomes

« Stool consistency, reported dichotomously, using a scaled score
(i.e. the Bristol stool chart; Lewis 1997), or continuously as a
change from baseline.

« Painful defecation, reported dichotomously, using a scaled
score, or continuously as a change from baseline.

« Quality of life, reported dichotomously, using a scaled score, or
continuously as a change from baseline.

» Faecal incontinence frequency. This could be either the interval
between episodes of incontinence, the number of incontinence
episodes per unit of time, or a change from baseline.

« Abdominal pain, reported dichotomously, using a scaled score,
or continuously as a change from baseline.

« Admission to hospital for disimpaction, reported
dichotomously, continuously, or change from baseline.

« School absence, reported dichotomously, continuously, or
change from baseline.

Search methods for identification of studies
We used the following methods to identify studies for inclusion.

Electronic searches

We searched the following databases for relevant studies. The
search was performed on 23 June 2023.

« Cochrane Central Register of Controlled Trials (CENTRAL) via the
Cochrane Library (Issue 6 of 12, June 2023; Appendix 1).
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o MEDLINE via Ovid SP (1946 to 22 June 2023; Appendix 2).

« Embase via Ovid SP (1974 to 2023 Week 24; Appendix 3).

« ClinicalTrials.gov (www.clinicaltrials.gov; up to 23 June 2023,
Appendix 4).

« World Health Organization International Clinical Trials Registry
Platform (ICTRP; www.who.int/trialsearch/; up to 23 June 2023;
Appendix 5).

There were no limitations on document type, publication status,
date, or language (Aali 2021). Where possible, studies published in
a non-English language were professionally translated in full.

Searching other resources

We searched the bibliographies of included studies for references
to RCTs that were relevant to the review.

Data collection and analysis

We used an intention-to-treat analysis for dichotomous outcomes
where participants with missing outcomes were assumed to be
treatment failures.

Selection of studies

As described below, two review authors (CGC and SR)
independently screened studies for eligibility at the title, abstract,
and full-text review stages. We used the systematic review system
Covidence to upload search results, screen abstracts and full-
text study reports, and export data into electronic spreadsheets.
We selected studies in accordance with the recommendations in
the Cochrane Handbook for Systematic Reviews of Interventions
(Lefebvre 2021).

« Merged search results from different sources using the reference
system, in which duplicate records of the same report were
removed (i.e. records reporting the same journal, title, volume,
and page range).

« Screened the titles and abstracts of all records yielded by
the search, discarding those that were clearly irrelevant and
progressing all others deemed potentially relevant.

« Retrieved the full-text reports of potentially relevant records.

« Linked multiple reports of the same study. We did not discard
secondary reports of a study as they may contain valuable
information.

o We carefully examined the full-text reports, selecting studies
based on our inclusion and exclusion criteria (see Criteria for
considering studies for this review). For each study excluded at
the full-text review stage, we assigned a reason for exclusion and
entered the record into the Characteristics of excluded studies
table.

« We corresponded with study authors to request further
information when required to clarify study eligibility. We did not
exclude studies for the sole reason that measured outcome data
were not reported.

Adjudication between review author decisions took place only
at the full-text review stage. Initially, differences in assessment
between review authors were managed through discussion. Where
disagreement persisted, adjudication by a third review author (MG)
took place.

Data extraction and management

We developed a data extraction form a priori, as per the
recommendations in the Cochrane Handbook for Systematic Review
of Interventions, and piloted the form on two random RCTs to
ensure it was fit for purpose (Li 2021). Two review authors (CGC
and SR) independently used the data extraction form to extract
and record data. Following this, extractions were compared, with
any differences resolved through discussion. A third review author
adjudicated in instances of persisting disagreement (MG).

We recorded the study title, author list, year of publication, and
country of publication for each study. We then extracted the
following data for each study.

« Methods: study design, setting (i.e. hospital, primary care), and
study period (period of time during which participants were
enrolled).

« Population: age, sex, duration of symptoms, case definition of
intractable constipation. We used the explicit definition if stated.
If not stated, we recorded the characteristics of participants
that led to inclusion as 'intractable' constipation. This included,
where applicable, the length of unsuccessful therapy prior to
enrolment, the number and detail of therapies trialled without
success, or a combination of both, as described by the original
study. We also recorded the number of participants originally
assigned to each treatment group.

« Intervention: number of treatment arms within the trial
and a description of the intervention (if treatment
was non-pharmacological). For interventions involving the
administration of medications, we recorded the name
and therapeutic class of the agent, preparation, route of
administration, dose, frequency of administration, and length of
treatment.

« Control: description of the placebo, active comparator (class
of therapy, preparation, route, dose, frequency, and length of
treatment).

« Outcomes: outcomes reported (as per Primary outcomes and
Secondary outcomes) and the timing of study endpoints. We
collected outcome data at the study endpoint and other time
points, if reported. This included the number of cases that
filled the Rome criteria for functional constipation, frequency of
defecation, stool consistency, frequency and severity of painful
defecation, frequency of faecal incontinence, and frequency and
severity of abdominal pain. We also recorded treatment success
alongside the definition for this (if different from non-fulfilment
of Rome criteria for functional constipation) and adverse events.
We noted whether studies actively monitored for adverse
events, or if they simply provided spontaneous reporting of
adverse events. For continuous outcomes, we extracted the
mean value and standard deviation (SD) at baseline and at study
endpoints. If the mean value was not provided, we extracted the
median or interquartile range instead.

« Other: trial registration details, conflicts of interest, funding
details, risk of bias assessments. We also recorded details of any
email communication with the study authors.

Assessment of risk of bias in included studies

Two review authors (CGC and SR) independently assessed risk
of bias in the included studies using Cochrane's RoB 1 tool,
as described in Appendix 6 (Higgins 2011; Higgins 2017). Any
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differences in judgement between review authors were discussed,
with a third review author (MG) adjudicating as needed.

We assessed the following domains as having a low, high, or unclear
risk of bias.

« Sequence generation
adequately generated?)

« Allocation concealment (i.e. was allocation concealment
concealed?)

« Blinding of participants and personnel and outcome assessors
(i.e. was knowledge of the allocated intervention adequately
prevented during the study?)

« Incomplete outcome data (i.e. were incomplete outcome data
adequately addressed?)

« Selective outcome reporting (i.e. were study reports free of the
suggestion of selective outcome reporting?)

« Other potential sources of bias (i.e. did the study appear to be

free of other problems that could have put it at a high risk of
bias?)

(i.e. was the allocation sequence

We considered studies that received a judgement of high risk of bias
in one or more domain(s) to be at high risk of bias overall; those
that received a judgement of low risk of bias in all domains to be
at low risk of bias overall; and those that received a judgement of
unclear risk of bias in one or more domains to be at unclear risk of
bias overall.

Measures of treatment effect

We determined measures of treatment effect as per the
recommendations in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2023). We analysed data on an
intention-to-treat basis using RevMan software (RevMan 2024).

For dichotomous outcomes, we calculated the risk ratio (RR)
and corresponding 95% confidence intervals (Cl) using a random-
effects model.

For continuous outcomes measured on the same scale, we
extracted mean change or endpoint data to calculate a mean
difference (MD) with corresponding 95% Cls. Where studies used
different scales to evaluate the same outcome, we planned to
calculate the standardised mean difference (SMD) and 95% ClI.

Unit of analysis issues

The unit of analysis was the participant. For studies comparing
more than two intervention groups, we planned to make
multiple pairwise comparisons between all possible pairs of
intervention groups. To avoid double-counting, we planned to
divide shared intervention groups evenly among the comparisons.
For dichotomous outcomes, we planned to divide both the number
of events and the total number of participants. For continuous
outcomes, we would only divide the total number of participants,
and leave the means and SDs unchanged.

We only included cross-over studies if data were separately
reported before and after cross-over, and only used pre-cross-over
data. We did not anticipate finding any cluster-RCTs.

Dealing with missing data

We assessed missing data for each included study. We attempted to
contact the primary study authors to request any relevant missing
data. If we received no response from study authors after two
attempts, we used the information available to us. We estimated
missing SDs using relevant statistical methods as described in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2023). We judged studies that failed to report measures of variance
as at high risk of reporting bias.

Assessment of heterogeneity

We intended to test for statistical heterogeneity of effect size
between studies using the Chi? test, considering a P value of less
than 0.10 as indicative of significant heterogeneity. We planned
to quantify and represent inconsistency using the I? statistic,
interpreting values as follows, as described in the Cochrane
Handbook for Systematic Reviews of Interventions (Deeks 2021):

» 0% to 40%: might not be important;

« 30% to 60%: may represent moderate heterogeneity;
» 50% to 90%: may represent substantial heterogeneity;
« 75% to 100%: considerable heterogeneity.

We would not have pooled data in a meta-analysis if we
detected a considerable degree of statistical heterogeneity (I
> 75%). We planned that if there was considerable statistical
heterogeneity, we would conduct sensitivity analyses to explore
possible explanations.

Assessment of reporting biases

We initially compared the outcomes listed within study protocols
to those reported in the published manuscript. If we did not have
access to the protocol, we compared the outcomes listed in the
methods section of the published manuscript to the results section.
We planned that if pooled analyses included 10 or more studies, we
would construct funnel plots to investigate publication bias (Egger
1997).

Data synthesis

We provided a narrative synthesis of the key characteristics for
the included studies (i.e. the number of included studies; study
design of theincluded studies; characteristics of participants across
studies; interventions used in both treatment and control groups;
and outcome measures reported).

We planned to combine data for meta-analysis from individual
studies when the interventions, patient groups, and outcomes were
similar, as deemed by review author consensus. We planned to use
a random-effects model to pool data. We would not have pooled
data in a meta-analysis if we detected considerable heterogeneity
(12> 75%).

Given the diversity of interventions identified for the treatment
of intractable constipation, we grouped interventions for analysis
using the following classification.

« Laxative therapy (single-agent therapy)

» Laxative therapy (combination therapy)

« Non-laxative pharmacological interventions
« Colonicirrigation
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« Surgical interventions
« Alternative therapies

Where we were unable to carry out a meta-analysis (e.g. data
were too heterogeneous, high statistical heterogeneity, or too few
studies), we presented a narrative summary of the results, which
we have reported according to the Synthesis Without Meta-analysis
(SWiM) guideline (Campbell 2020).

Subgroup analysis and investigation of heterogeneity

We planned to conduct subgroup analyses based on the following
factors.

« Type of medication preparation
« Length of the intervention
« Definition used to define intractable constipation

o Characteristics of participants' intractable constipation,
including length of unsuccessful therapy prior to enrolment and
number/type of failed therapies prior to enrolment

Sensitivity analysis

We planned to undertake sensitivity analyses on the primary
outcomes to assess whether the findings of the review were robust
to the decisions made during the review process. In particular, we
planned to exclude studies at high or unclear risk of selection bias
(due to the method of allocation concealment) and performance
bias. Where data analyses included studies with reported and
estimated SDs, we planned to exclude those studies with estimated
SDs to assess whether this affected the findings of the review. We
also planned to investigate whether the choice of model (fixed-
effect versus random-effects) may have affected the results.

Summary of findings and assessment of the certainty of the
evidence

We created summary of findings tables for our predefined
primary outcomes (see Primary outcomes) for all comparisons

using GRADEpro GDT software. Two review authors (CGC and
SR) independently assessed the overall certainty of the evidence
for the primary outcomes using the GRADE approach (Guyatt
2013). We assessed the certainty of the evidence for each
outcome as high, moderate, low, or very low based on the five
GRADE considerations (risk of bias, inconsistency, imprecision,
indirectness, and publication bias), as follows.

« High certainty: we are very confident that the true effect lies
close to that of the estimate of the effect.

+ Moderate certainty: we are moderately confident in the effect
estimate: the true effect s likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

« Low certainty: our confidence in the effect estimate is limited:
the true effect may be substantially different from the estimate
of the effect.

« Very low certainty: we have very little confidence in the effect
estimate: the true effect is likely to be substantially different
from the estimate of effect.

RESULTS

Description of studies
Results of the search

Our search (see Electronic searches) retrieved 10,023 records. After
removal of duplicates, 6834 records remained for screening. We
excluded 6785 records based on title and abstract. We obtained
the full texts of the remaining 49 records. We excluded 25 studies
(see Characteristics of excluded studies). Two records are awaiting
classification (Characteristics of studies awaiting classification).
We identified one ongoing study (see Characteristics of ongoing
studies).

We included 10 studies in the review (see Characteristics of
included studies). A study flow diagram is shown in Figure 1.
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Figure 1. Study flow diagram.
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Included studies

A summary of the treatments used in the intervention and control
arms and trial registration details is presented in Table 1. Case
definitions used for intractable constipation, the age of included
participants, time point of outcome measurements, and outcomes
reported are presented in Table 2.

Settings

Ten RCTs met our inclusion criteria (Ahmadi 2013; Bellomo-
Branddo 2003; Benninga 2021; Bongers 2009; Castilla 2021,
Kajbafzadeh 2020; Keragiozoglou-Lampoudi 2012; Keshtgar 2007;
Mugie 2014; Southwell 2012). Eight were single-centre studies
(Ahmadi 2013; Bellomo-Brand&o 2003; Bongers 2009; Castilla 2021,
Kajbafzadeh 2020; Keragiozoglou-Lampoudi 2012; Keshtgar 2007;
Southwell 2012), and two were multicentre studies (Benninga 2021;
Mugie 2014). One study each was conducted in Australia (Southwell
2012), Colombia (Castilla 2021), Greece (Keragiozoglou-Lampoudi
2012), Brazil (Bellomo-Branddo 2003), the Netherlands (Bongers
2009), and the UK (Keshtgar 2007). Two studies were conducted in
Iran (Ahmadi 2013; Kajbafzadeh 2020). Mugie 2014 included 33 sites
across Europe, and Benninga 2021 included 96 sites across Europe,
Canada, and the USA. One study used a cross-over design (Bellomo-
Brandao 2003); we extracted data relating to the pre-cross-over
phase of this study, as separate data were presented for each phase.

Participants

The 10 RCTs included 1278 participants, ranging from 21
participants in Bellomo-Branddo 2003 to 606 participants in
Benninga 2021. The mean age of participants was less than 5
years in one study (Keragiozoglou-Lampoudi 2012), between 5
and 10 years in five studies (Ahmadi 2013, Bellomo-Brandao 2003;
Kajbafzadeh 2020; Keshtgar 2007; Mugie 2014), and greater than 10
years in four studies (Benninga 2021; Bongers 2009; Castilla 2021;
Southwell 2012).

Several definitions were used to define intractable constipation.
Five studies explicitly referred to Rome criteria, with one
referencing Rome 1l (Southwell 2012); three referencing Rome
Il (Benninga 2021; Kajbafzadeh 2020; Mugie 2014); and one
referencing Rome IV (Castilla 2021). Seven studies defined
intractable constipation as refractory to medical treatment and
included various minimum durations of chronicity. This was three
months in Ahmadi 2013, Keragiozoglou-Lampoudi 2012, Mugie
2014, and Southwell 2012; six months in Kajbafzadeh 2020; and
two years in Bongers 2009 and Castilla 2021. Two studies made
no reference to a minimum length of disease or absolute failure
to respond to medical therapy, or both, but instead described
inclusion based on intractable constipation-defining clinical
features. Bellomo-Brandado 2003 defined intractable constipation
as "chronic or lifelong history of constipation, including the
presence of megarectum or faecal impaction". Keshtgar 2007
used the definition "failure to respond to laxative treatment and
manual evacuation of stool with or without anal dilation under
anaesthesia".

Interventions

One study described the use of single-agent laxative therapy.
In Bongers 2009, participants received three rectal enemas (120
mL sodium dioctyl sulfosuccinate and sorbitol) weekly for three
months, reduced by one enema per week every three months,

up to 12 months. This was compared to conventional therapy of
education, behavioural strategies, and oral laxatives (polyethylene
glycol, 0.5 g/kg/day, increased to 1.5 g/kg/day if treatment
response was insufficient). No study investigated combination
laxative therapy.

Three studies described the use of non-laxative pharmacological
interventions. In Bellomo-Branddo 2003, participants received oral
erythromycin estolate (20 mg/kg/day, split into four doses) for
four weeks. This was compared to placebo therapy (no further
details provided). In Benninga 2021, participants received oral
lubiprostone (12 pg or 24 pg, depending on weight) for 12 weeks.
This was compared to placebo (identical soft gelatin capsules).
In Mugie 2014, participants received oral prucalopride (0.04 mg/
kg once daily for children < 50 kg or 2 mg for children > 50 kg).
Participantsin the control group received an oral placebo (identical
in appearance and taste).

Three studies described surgical interventions. In Ahmadi 2013,
participants underwent an injection of botulinum toxin into
the anal sphincter, performed under general anaesthetic (160
units in three regions). This was compared to stool softener
therapy (no further details provided). In Kajbafzadeh 2020,
participants received intrarectal electromotive therapy under
general anaesthetic (20 minutes, 2800 Hz, interval 50 ps, amplitude
10to 15 mA). This was compared to botulinum toxin Ainjection only.
In Keshtgar 2007, participants received an injection of botulinum
toxin A into the internal anal sphincter (60 units split into four
quadrants). This was compared to myectomy of the internal anal
sphincter.

Two studies described alternative therapies. In Castilla 2021,
participants received biofeedback therapy (no further details
provided). This was compared to no biofeedback therapy. In
Southwell 2012, participants received interferential therapy (12 x
20-minute sessions) or sham therapy, delivered over a four-week
period.

In Keragiozoglou-Lampoudi 2012, participants and their parents
or guardian received an appointment with a registered dietitian
who prescribed a personalised Mediterranean diet, in addition
to paediatric gastroenterologist written instruction. This was
compared to written instruction only.

There was a range of different approaches to pre-treatment and
the use of concurrent therapies across the included studies.
In Ahmadi 2013, all participants had rectal disimpaction with
phosphate and saline enemas before receiving either botulinum
toxin A injection or stool softeners. In Bellomo-Branddo 2003,
all participants were admitted to hospital for faecal impaction
removal by enemas, followed by oral osmotic laxatives as
maintenance therapy to ensure a regular frequency of bowel
movements, before starting either erythromycin or placebo. No
pre-treatment or concurrent therapy was reported in Benninga
2021, Castilla 2021, Kajbafzadeh 2020, and Southwell 2012. In
Bongers 2009, all participants underwent rectal disimpaction
by rectal enemas on three consecutive days to achieve an
empty rectum before continuing with either rectal enemas or
oral laxatives. In Keragiozoglou-Lampoudi 2012, all participants
received treatment with pharmacological agents as per NASPGHAN
guidelines, alongside either a dietitian-prescribed Mediterranean
diet or written instruction. In Keshtgar 2007, all children received
intensification of laxative treatment, toilet training, and child
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psychologist assessment following either injection of botulinum
toxin Ainto the internal anal sphincter or myectomy of the internal
anal sphincter. In Mugie 2014, all participants were instructed
to not consume any pharmacological agents that may influence
bowel movements during the run-in period prior to either oral
prucalopride or placebo, the only study to do so.

Funding sources and conflicts of interest

Seven studies did not provide details on funding sources
(Ahmadi 2013; Bellomo-Branddo 2003; Benninga 2021; Bongers
2009; Castilla 2021; Keragiozoglou-Lampoudi 2012; Keragiozoglou-
Lampoudi 2012). Funding was received from a university in one
study (Kajbafzadeh 2020), from a pharmaceutical company in one
study (Mugie 2014), and a national medical research council in one
study (Southwell 2012).

Five studies did not provide details on conflicts of interest
(Ahmadi 2013; Bellomo-Branddo 2003; Benninga 2021; Castilla
2021; Keshtgar2007). Three studies declared no conflicts of interest
(Bongers 2009; Kajbafzadeh 2020; Keragiozoglou-Lampoudi 2012).
Two studies declared conflicts of interest: in Mugie 2014, several
authors were employees of the pharmaceutical company providing
the interventional agent, and in Southwell 2012, one author
co-owns a patent on the interventional approach (interferential
therapy) used within the study.

Excluded studies

We excluded 25 studies at the full-text stage; they are listed, along
with the reasons for their exclusion, in Characteristics of excluded
studies.

Fifteen studies did not include participants with intractable
constipation, with six including children with disease less than
three months in duration, and nine including children who had
not previously been treated with optimal medical therapy. One
study did not involve an intervention, and a further four studies
were excluded due to study design. Two studies did not present
data for the paediatric population as a subgroup of the total study
population. Two studies focused solely on adults.

Two studies required further discussion among the review authors
to determine eligibility. In Keshtgar 2005, there was no description

of the minimum duration of symptoms a child must experience to
be eligible for inclusion. Within the results section of the report, the
length of symptoms is presented as a median and range for both
the intervention and control groups. Since at least one participant
within the intervention group had a disease duration of fewer
than three months, this study was excluded. In Thomson 2008,
children receiving doses of stimulant laxatives at the higher end of
the dosing spectrum, with no clinical effect, were not considered
for inclusion. Given that stimulant laxatives, especially escalating
dosages, is a component of optimal medical therapy, we excluded
this study as failing to include children with treatment-resistant
intractable constipation.

Studies awaiting classification

Two studies are awaiting classification (see Characteristics
of studies awaiting classification). The Australian New
Zealand Clinical Trials Registry (ANZCTR) registration
ACTRN12620000131954 does not describe the length of disease
or previously failed therapy for inclusion. Similarly, the
ClinicalTrials.gov record NCT05035784 does not describe the
minimum disease length or failed therapy required for inclusion.
The full-text study reports, once available, will allow for
judgements on whether participants had disease consistent
with intractable constipation. ACTRN12620000131954 was due to
complete recruitmentin February 2021, and NCT05035784 was due
to complete recruitment in March 2022.

Ongoing studies

We identified one ongoing trial (see Characteristics of ongoing
studies) (NCT05059756). The study protocol for this trial states an
inclusion criterion that aligns with the definition of intractable
constipation used within this review. It would be the first study to
investigate percutaneous tibial nerve stimulation and pelvic floor
rehabilitation in this patient population.

Risk of bias in included studies

We assessed the 10 included studies for risk of bias (see
Characteristics of included studies). A graphical summary of the
risk of bias for all included studies is presented in Figure 2. The
percentages of included studies at low, high, or unclear risk of bias
for each risk of bias domain are summarised in Figure 3.
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Figure 2. Risk of bias summary.
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Figure 3. Risk of bias graph.
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For studies with an unclear risk of bias assessment, we sought
clarification from the study authors. Where we received responses,
we have reported the changes made to our initial assessments
(see Characteristics of included studies). We contacted the authors
of eight included studies (Ahmadi 2013; Bellomo-Brandao 2003;
Benninga 2021; Bongers 2009; Castilla 2021; Kajbafzadeh 2020;
Keragiozoglou-Lampoudi 2012; Southwell 2012). We received
responses from Benninga 2021, Bongers 2009, and Mugie 2014.

Allocation

Five studies described arandom component sufficient for adequate
sequence generation and were judged to be at low risk of bias.
All five studies used computer-generated random assignments
(Benninga 2021; Bongers 2009; Kajbafzadeh 2020; Keshtgar 2007;
Mugie 2014). We assessed five studies as at unclear risk of bias for
methods of sequence generation (Ahmadi 2013; Bellomo-Brandao
2003; Castilla 2021; Keragiozoglou-Lampoudi 2012; Southwell
2012). In three of these studies, no details were provided
on the methods of randomisation (Bellomo-Branddo 2003 ;
Keragiozoglou-Lampoudi 2012; Southwell 2012). In Castilla 2021,
while simple random allocation was reported, the adequacy
of sequence generation was deemed to be unclear. Similarly,
in Ahmadi 2013, the random division of participants into case
and control groups was described, but the reported detail was
insufficient to permit a definitive judgement.

Four studies described an allocation sequence concealment
technique that securely implemented the sequence. In Benninga
2021, the stratification scheme was generated by a trial
supply management system. Two studies used opaque and
sequentially numbered, sealed envelopes (Bongers 2009; Keshtgar
2007). In Mugie 2014, the study authors confirmed via written
communication this was achieved by "a computer system". In
six studies, no details were provided on the methods used to
conceal the allocation sequence, and no responses from study
authors were received to requests made for further detail (Ahmadi
2013; Bellomo-Branddo 2003; Castilla 2021; Kajbafzadeh 2020;
Keragiozoglou-Lampoudi 2012; Southwell 2012).

Blinding

Three studies clearly described the tools used to address blinding
of participants and personnel. In Benninga 2021 and Mugie 2014,
blinding was maintained using a placebo medication that was
identical in appearance and taste to the interventional agent.
In Keragiozoglou-Lampoudi 2012, blinding of participants and

personnel was not possible, given the fact the intervention
involved a dietitian-prescribed diet, in addition to paediatric
gastroenterologist written instruction; however, we perceived this
lack of blinding to have a minimal influence on the reported
outcomes.

We deemed four studies as at high risk for performance
bias due to additional invasive measures received by those
in the intervention groups, which prevented blinding of study
personnel to treatment allocations. In Ahmadi 2013, children in
the intervention group received botulinum toxin injection under
general anaesthetic, whereas children in the control group received
stool softeners. In Bongers 2009, children in the intervention group
received rectal enemas, whereas children in the control group
received oral laxatives only. In Kajbafzadeh 2020, children in the
intervention group received intrarectal electromotive treatment,
whereas children in the control group received intrasphincteric
botulinum toxin A injection. In Keshtgar 2007, children in the
intervention group received botulinum toxin injection under
general anaesthetic, whereas children in the control group
underwent myectomy of the internal anal sphincter, for which all
procedures were performed by the study authors.

In three studies no details were provided on the methods used to
blind participants and personnel (Bellomo-Brandao 2003; Castilla
2021; Southwell 2012), and no responses were received to our
requests for additional information.

Three studies clearly described the tools used to address blinding
of outcome assessors. In Benninga 2021, the study endpoints were
assessed based on the content recorded in a diary completed by
caregivers, who were blinded to treatment allocations. In Keshtgar
2007, outcome assessments were undertaken by a paediatrician
blind to treatment allocations. In Mugie 2014, the study authors
confirmed by written communication that the outcome assessors
were blind to treatment allocations.

We assessed two studies as at high risk for detection bias.
In Bongers 2009, the study authors confirmed by written
communication that the outcome assessors were not blind to the
treatment allocations. In Keragiozoglou-Lampoudi 2012, outcome
assessment was performed by a registered dietitian, which given
that the intervention involved a dietitian-prescribed diet, is likely
to have introduced bias.
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In five studies no details were provided on the methods used to
blind outcome assessors (Ahmadi 2013; Bellomo-Branddo 2003;
Castilla2021; Kajbafzadeh 2020; Southwell 2012), and no responses
were received to our requests for additional information.

Incomplete outcome data

We assessed seven studies as at low risk of attrition bias. In
Benninga 2021, the study authors provided written communication
clarifying attrition rates. In the other six studies, all participants
randomised to the intervention and control groups were
transparently reported and equally balanced between treatment
arms (Castilla 2021; Kajbafzadeh 2020; Keragiozoglou-Lampoudi
2012; Keshtgar 2007; Mugie 2014; Southwell 2012).

We assessed two studies as at unclear risk of attrition bias. In
Ahmadi 2013, no data were provided on the number of participants
included in the analyses, and the authors were unresponsive to
communication. In Bongers 2009, the reasons for 13 children not
completing the study were not reported. We contacted the study
authors for clarification, but they were not able to locate the data.
We decided to assign an unclear risk of bias to this study as the
attrition rates between the intervention and control groups were
similar.

We assessed one study as at a high risk of attrition bias. In Bellomo-
Branddo 2003, one-third of the randomised children were not
included in the final analysis, with no description of the numbers
excluded in the intervention and control groups.

Selective reporting

We judged six studies to be sufficiently transparent and complete
in the reporting of outcomes, permitting a judgement of low risk
of reporting bias. No study protocol was published for Bellomo-
Branddo 2003; however, the outcomes reported in the results
section of the study report matched those described in the methods
section. Furthermore, the authors utilised a 12-point scoring
system, which incorporated many of the outcomes routinely
measured in this research area. Similarly, in Keshtgar 2007, a
composite score involving eight clinical outcomes was produced,
again encompassing the range of clinical measures expected to be
reported. The outcomes reported by Southwell 2012 included a
spectrum of expected outcomes, including painful defecation and
faecal incontinence. In Castilla 2021, while there was no published
protocol, it was the only study to include non-fulfilment of Rome
criteria for functional constipation as a primary outcome. In two
studies, the outcomes reported within the study report matched
those specified within a prospectively registered trial protocol
(Benninga 2021; Mugie 2014).

We judged one study as at unclear risk of selective reporting bias. In
Keragiozoglou-Lampoudi 2012, no clinically meaningful outcomes
were reported, aside from compliance with a prescribed diet. It
would be expected that in studies including children with disease
of high acuity, commonly reported outcomes such as symptom
improvement would be described. Since we were unable to obtain a
response from the study authors, we judged this study as at unclear
risk of bias.

We judged three studies as at high risk of reporting bias. In
Bongers 2009, the study protocol was retrospectively registered.
Furthermore, the definition used to define treatment success was
not typical within the field. In Kajbafzadeh 2020, the study protocol

was retrospectively registered, in which defecation frequency was
the only specified outcome. In the methods section of the study
report, the primary outcome was defined as the resolution of
symptoms. Improvement in symptoms was the only outcome
reported within the results section of the study report. In Ahmadi
2013, the study authors provided outcome data for defecation
interval, but only for the intervention group. This is likely to
represent selective reporting, as the authors repeatedly cite
improvement in defecation within the treatment group as a
significant outcome of the study.

Other potential sources of bias

We assessed eight studies as at low risk of other potential sources
of bias (Ahmadi 2013; Benninga 2021; Bongers 2009; Kajbafzadeh
2020; Keragiozoglou-Lampoudi 2012; Keshtgar 2007; Mugie 2014;
Southwell 2012). In Bellomo-Branddo 2003 and Castilla 2021,
there was minimal description of the baseline characteristics of
participants within the intervention and control groups, therefore
it was not possible to determine the extent to which the treatment
groups were equivalent to each other. As such, an unclear risk of
bias was assigned to these two studies.

Effects of interventions

See: Summary of findings 1 Botulinum toxin A injection
versus stool softeners for intractable constipation in children;
Summary of findings 2 Erythromycin estolate versus placebo
for intractable constipation in children; Summary of findings
3 Lubiprostone versus placebo for intractable constipation
in children; Summary of findings 4 Rectal sodium dioctyl
sulfosuccinate and sorbitol versus oral polyethylene glycol
laxatives for intractable constipation in children; Summary of
findings 5 Biofeedback therapy versus no intervention for
intractable constipation in children; Summary of findings 6
Intrarectal electromotive botulinum toxin A versus botulinum toxin
A injection for intractable constipation in children; Summary of
findings 7 Botulinum toxin A injection versus myectomy of the
internal anal sphincter for intractable constipation in children;
Summary of findings 8 Prucalopride versus placebo forintractable
constipation in children; Summary of findings 9 Transcutaneous
electrical stimulation versus sham stimulation for intractable
constipation in children; Summary of findings 10 Dietitian-
prescribed Mediterranean diet with written instructions versus
written instructions for intractable constipation in children

The primary and secondary outcomes reported by the included
studies are tabulated in Table 3 and Table 4.

Comparison 1. Botulinum toxin A injection versus stool
softeners

One study compared botulinum toxin injection (n = 44) to
unspecified stool softeners (n = 44), delivered as a one-off
intervention, and included 88 children (Ahmadi 2013). Outcome
measures were recorded six months following the intervention.
Children were asked questions about the signs of constipation,
but no detail is provided on the format of these questions. See
Summary of findings 1.

Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

This outcome was not reported by Ahmadi 2013.
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Frequency of defecation

In Ahmadi 2013, the mean defecation interval was reported for the
botulinum toxin A injection group (2.6 days) only and not for the
control group. The evidence is of very low certainty due to serious
concerns with risk of bias and imprecision (Summary of findings 1).

Treatment success

We are very uncertain whether botulinum toxin A injection
improves treatment success, measured as children with a
defecation interval of fewer than three days, compared to
unspecified stool softeners (37/44 children with botulinum toxin A
injection versus 1/44 children with stool softeners; risk ratio (RR)
37.00, 95% confidence interval (Cl) 5.31 to 257.94). The evidence is
of very low certainty due to serious concerns with risk of bias and
imprecision (Analysis 1.1; Summary of findings 1).

Adverse events

This outcome was not reported by Ahmadi 2013.

Secondary outcomes
Stool consistency

We are very uncertain whether botulinum toxin A injection
improves stool consistency, measured as children with stool
condensation, compared to unspecified stool softeners (12/44
children with botulinum toxin Ainjection versus 34/44 children with
stool softeners; RR 0.35, 95% CI 0.21 to 0.59). The evidence is of
very low certainty due to serious concerns with risk of bias and
imprecision (Analysis 1.2).

Painful defecation

We are very uncertain whether botulinum toxin A injection
reduces painful defecation, measured as children with painful
defecation, compared to unspecified stool softeners (7/44 children
with botulinum toxin A injection versus 39/44 children with stool
softeners; RR 0.18, 95% CI 0.09 to 0.36). The evidence is of very low
certainty due to serious concerns with risk of bias and imprecision
(Analysis 1.3).

Quality of life

This outcome was not reported by Ahmadi 2013.

Faecal incontinence

We are very uncertain whether botulinum toxin A injection
reduces faecal incontinence, measured as children with faecal
soiling, compared to unspecified stool softeners (3/44 children
with botulinum toxin A injection versus 19/44 children with stool
softeners; RR 0.16, 95% Cl 0.05 to 0.50). The evidence is of very low
certainty due to serious concerns with risk of bias and imprecision
(Analysis 1.4).

Abdominal pain

This outcome was not reported by Ahmadi 2013.
Admission to hospital for disimpaction

This outcome was not reported by Ahmadi 2013.
School absence

This outcome was not reported by Ahmadi 2013.

Comparison 2. Erythromycin estolate versus placebo

One study compared oral erythromycin estolate to placebo,
administered over four weeks, and included 21 randomised
children (Bellomo-Brandao 2003). Fourteen children completed the
study, six in the erythromycin group and eight in the placebo
group. The reasons for postrandomisation exclusions are described
in Characteristics of included studies. Outcome measures were
recorded at the end of the four-week study period. A 12-point
composite score system was used which was based on stool
frequency, soiling, pain or difficulty at stool passage, faecal
consistency, and daily laxative dose. The breakdown score for each
item of the composite was not reported. See Summary of findings 2.

Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

This outcome was not reported by Bellomo-Brandado 2003.

Frequency of defecation

This outcome was not reported by Bellomo-Brandado 2003.

Treatment success

This outcome was not reported by Bellomo-Brandado 2003.

Adverse events

No adverse events were recorded in either the erythromycin
estolate or placebo arm of Bellomo-Brandao 2003. The evidence is
of very low certainty due to concerns with risk of bias and serious
imprecision. See Summary of findings 2.

Secondary outcomes
Stool consistency

This outcome was not reported by Bellomo-Branddo 2003.
Painful defecation

This outcome was not reported by Bellomo-Branddo 2003.
Quality of life

This outcome was not reported by Bellomo-Branddo 2003.
Faecal incontinence

This outcome was not reported by Bellomo-Brandado 2003.

Abdominal pain

This outcome was not reported by Bellomo-Brandado 2003.

Admission to hospital for disimpaction

This outcome was not reported by Bellomo-Brandado 2003.

School absence

This outcome was not reported by Bellomo-Brandado 2003.

Comparison 3. Lubiprostone versus placebo

One study compared oral lubiprostone (n = 404) with a placebo
(n =202), administered over 12 weeks, and included 606 children
(Benninga 2021). Outcome measures were recorded at the end of
the 12-week study period. A daily e-diary was completed by the
parent or child. See Summary of findings 3.
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Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

This outcome was not reported by Benninga 2021.

Frequency of defecation

This outcome was not reported by Benninga 2021.

Treatment success

There may be little to no difference in treatment success between
lubiprostone and placebo, measured as the number of children
with an increase in at least one spontaneous bowel movement per
week compared to baseline and at least one spontaneous bowel
movement per week for at least nine weeks, including three of
the final four treatment weeks (75/404 children with lubiprostone
versus 29/202 children with placebo; RR 1.29, 95% CI 0.87 to 1.92).
The evidence is of low certainty, downgraded twice due to serious
imprecision (Analysis 2.1; Summary of findings 3).

Adverse events

Lubiprostone probably results in little to no difference in adverse
events, measured as the number of children with at least one
adverse event, as compared to placebo (239/404 versus 114/202; RR
1.05,95% Cl 0.91to 1.21). The evidence is of moderate certainty due
to imprecision (Analysis 2.2; Summary of findings 3).

The most frequently reported adverse events in the lubiprostone
group were nausea (n = 59, 14.5%), vomiting (n = 48, 11.9%),
headache (n = 40, 9.9%), diarrhoea (n = 30, 7.4%), gastroenteritis
(n =20, 5.0%), pyrexia (n = 19, 4.7%), sinusitis (n = 13, 3.2%), chest
pain (n = 10, 2.5%), rash (n = 8, 2.0%). In the placebo group, the
equivalent adverse events were nausea (n = 14, 6.9%), vomiting
(n = 12, 5.9%), headache (n = 15, 7.4%), diarrhoea (n = 6, 3.0%),
gastroenteritis (n = 4, 2.0%), pyrexia (n = 7, 3.5%), sinusitis (n = 3,
1.5%), chest pain (n =1, < 1%), rash (n = 3, 1.5%).

Secondary outcomes
Stool consistency

This outcome was not reported by Benninga 2021.

Painful defecation

There may be little to no difference in painful defecation between
the lubiprostone and placebo groups, measured as mean change
in defecation pain from baseline using a five-point severity scale,
where 0=no pain; 4 = extreme pain (-0.81 + 1.02 versus -0.65 + 1.10;
mean difference (MD) -0.16, 95% Cl -0.35 to 0.03). The evidence
is of low certainty, downgraded twice due to serious imprecision
(Analysis 2.3).

Quality of life

This outcome was not reported by Benninga 2021.

Faecal incontinence

There may be little to no difference in faecal incontinence between
the lubiprostone and placebo groups, measured as mean change
from baseline in the number of episodes of faecal incontinence per
day (0.04 + 0.37 versus 0.07 + 0.48; MD -0.03, 95% CI -0.11 to 0.05).
The evidence is of low certainty, downgraded twice due to serious
imprecision (Analysis 2.4).

Abdominal pain

There may be little to no difference in abdominal pain between
the lubiprostone and placebo groups, measured as mean change
from baseline in the severity of abdominal pain using a four-point
severity scale (-0.42 + 0.84 versus —-0.35 + 0.76; MD -0.07, 95% Cl
-0.20 to 0.06). The evidence is of low certainty, downgraded twice
due to serious imprecision (Analysis 2.5).

Admission to hospital for disimpaction

This outcome was not reported by Benninga 2021.

School absence

This outcome was not reported by Benninga 2021.

Comparison 4. Rectal sodium dioctyl sulfosuccinate and
sorbitol versus oral polyethylene glycol laxatives

One study compared rectal sodium dioctyl sulfosuccinate and
sorbitol enemas to oral polyethylene glycol laxatives, administered
over 52 weeks, and included 102 children (Bongers 2009). Outcome
measures were recorded at the end of the 52-week study period.
Participants recorded metrics relating to defecation using a daily
diary. See Summary of findings 4.

Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

This outcome was not reported by Bongers 2009.

Frequency of defecation

In Bongers 2009, the study investigators reported the modelled
mean (using a linear mixed model) frequency of defecation per
week: 5.3 days for rectal sodium dioctyl sulfosuccinate and sorbitol,
and 3.9 days for polyethylene glycol laxatives. Since no variance
was provided, we were unable to conduct an analysis. The evidence
is of very low certainty due to serious concerns with risk of bias and
imprecision.

Treatment success

We are very uncertain whether rectal sodium dioctyl sulfosuccinate
and sorbitol improves treatment success, measured as the number
of children with at least three bowel movements per week and no
faecalincontinence, compared to oral polyethylene glycol laxatives
(24/51 children with rectal sodium dioctyl sulfosuccinate and
sorbitol enemas versus 18/51 children with oral polyethylene glycol
laxatives; RR 1.33,95% CI 0.83 to 2.14). The evidence is of very low
certainty due to serious concerns with risk of bias and imprecision
(Analysis 3.1; Summary of findings 4).

Adverse events

This outcome was not reported by Bongers 2009.

Secondary outcomes
Stool consistency

This outcome was not reported by Bongers 2009.

Painful defecation

We are very uncertain whether rectal sodium dioctyl sulfosuccinate
and sorbitol improves painful defecation, measured as children
with painful defecation, compared to oral polyethylene glycol
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laxatives (4/51 with rectal sodium dioctyl sulfosuccinate and
sorbitol versus 11/51 with oral polyethylene glycol laxatives; RR
2.50,95% C1 0.84 to 7.46). The evidence is of very low certainty due
to serious concerns with risk of bias and imprecision (Analysis 3.2).

Quality of life

This outcome was not reported by Bongers 2009.

Faecal incontinence

We are very uncertain whether rectal sodium dioctyl sulfosuccinate
and sorbitol reduces faecal incontinence, measured as the
number of children with faecal incontinence, compared to oral
polyethylene glycol laxatives (28/51 children with rectal sodium
dioctyl sulfosuccinate and sorbitol enemas versus 26/51 children
with oral polyethylene glycol laxatives; RR 1.08,95% CI 0.75 to 1.55).
The evidence is of very low certainty due to serious concerns with
risk of bias and imprecision (Analysis 3.3).

Abdominal pain

We are very uncertain whether sodium dioctyl sulfosuccinate
and sorbitol reduces abdominal pain, measured as children with
abdominal pain, compared to oral polyethylene glycol laxatives
(16/51 children with rectal sodium dioctyl sulfosuccinate and
sorbitol enemas versus 10/51 children with oral polyethylene glycol
laxatives; RR 1.60, 95% CI 0.80 to 3.18). The evidence is of very low
certainty due to serious concerns with risk of bias and imprecision
(Analysis 3.4).

Admission to hospital for disimpaction

This outcome was not reported by Bongers 2009.

School absence

This outcome was not reported by Bongers 2009.

Comparison 5. Biofeedback therapy versus no intervention

One study compared biofeedback therapy (n = 12) to no
intervention (n = 12), delivered as a one-off intervention, and
included 24 children (Castilla 2021). The timing of the outcome
measure assessment was not reported. The method of outcome
assessment was not reported. See Summary of findings 5.

Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

We are very uncertain whether biofeedback therapy improves
symptom resolution, measured as non-fulfilment of Rome IV
criteria, compared to no intervention (10/12 children with
biofeedback therapy versus 4/12 children with no intervention; RR
2.50,95% Cl 1.08 to 5.79). The evidence is of very low certainty due
to serious concerns with risk of bias and imprecision (Analysis 4.1;
Summary of findings 5).

Frequency of defecation

This outcome was not reported by Castilla 2021.
Treatment success

This outcome was not reported by Castilla 2021.
Adverse events

This outcome was not reported by Castilla 2021.

Secondary outcomes
Stool consistency

This outcome was not reported by Castilla 2021.

Painful defecation

This outcome was not reported by Castilla 2021.

Quality of life

This outcome was not reported by Castilla 2021.

Faecal incontinence

This outcome was not reported by Castilla 2021.

Abdominal pain

This outcome was not reported by Castilla 2021.

Admission to hospital for disimpaction

This outcome was not reported by Castilla 2021.

School absence

This outcome was not reported by Castilla 2021.

Comparison 6. Intrarectal electromotive botulinum toxin A
versus botulinum toxin A injection

One study compared intrarectal electromotive botulinum toxin A
(n = 30) to botulinum toxin A injection (n = 30), delivered as a
one-off intervention, and included 60 children (Kajbafzadeh 2020).
Outcome measures were recorded one month and six months
following the intervention. All outcomes except for quality of life
were assessed at one month. Quality of life assessments were
recorded six months after the intervention. Defecation metrics were
recorded by parents using adiary. A quality of life questionnaire was
completed for children before and six months after treatment. See
Summary of findings 6.

Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

We are very uncertain whether intrarectal electromotive botulinum
toxin A improves symptoms, measured as non-fulfilment of Rome
Il criteria, compared to botulinum toxin A injection (24/30 children
with intrarectal electromotive botulinum toxin A versus 25/30
children with botulinum toxin A injection; RR 0.96, 95% Cl 0.76 to
1.22). The evidence is of very low certainty due to serious concerns
with risk of bias and imprecision (Analysis 5.1; Summary of findings
6).

Frequency of defecation

We are very uncertain whether intrarectal electromotive botulinum
toxin A improves the frequency of defecation, measured as the
interval in days between defecation, compared to botulinum toxin
Ainjection (7.0 £ 3.7 in children receiving intrarectal electromotive
botulinum toxin versus 7.0 + 3.7 in children receiving botulinum
toxin A injection; MD 0.00, 95% CI -1.87 to 1.87). The evidence is
of very low certainty due to serious concerns with risk of bias and
imprecision (Analysis 5.2; Summary of findings 6).

Treatment success

This outcome was not reported by Kajbafzadeh 2020.
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Adverse events

We are very uncertain whether intrarectal electromotive botulinum
toxin A has an improved safety profile, measured as the total
number of adverse events, compared to botulinum toxin A injection
(0/30 children with intrarectal electromotive botulinum toxin A
versus 2/30 children with botulinum toxin A injection; RR 0.20, 95%
C10.01 to 4.00). The evidence is of very low certainty due to serious
concerns with risk of bias and imprecision (Analysis 5.3; Summary
of findings 6).

Secondary outcomes
Stool consistency

We are very uncertain whether intrarectal electromotive botulinum
toxin A improves stool consistency, measured as children with
Bristol stool chart form 4, compared to botulinum toxin A injection
(22/30 children with electromotive botulinum toxin A versus 24/30
children with botulinum toxin A injection; RR 0.92, 95% Cl 0.69 to
1.21). The evidence is of very low certainty due to serious concerns
with risk of bias and imprecision (Analysis 5.4).

Painful defecation

We are very uncertain whether intrarectal electromotive botulinum
toxin A improves painful defecation, measured as children with
painful defecation, compared to botulinum toxin A injection (7/30
children with intrarectal electromotive botulinum toxin A versus
4/30 children with botulinum toxin A injection; RR 1.75, 95% Cl
0.57 to 5.36). The evidence is of very low certainty due to serious
concerns with risk of bias and imprecision (Analysis 5.5).

Quality of life

We are very uncertain whether intrarectal electromotive botulinum
toxin Aimproves quality of life, measured on a constipation-related
quality of life score, compared to botulinum toxin A injection (55 +
9.6 with intrarectal electromotive botulinum toxin Aversus 55+10.3
with botulinum toxin Ainjection; MD 0.00, 95% C| -5.04 to 5.04). The
evidence is of very low certainty due to serious concerns with risk
of bias and imprecision (Analysis 5.6).

Faecal incontinence

We are very uncertain whether intrarectal electromotive botulinum
toxin A reduces faecal incontinence, measured as median daily
episodes of faecal incontinence, compared to botulinum toxin A
injection (0.00 +2.96 with intrarectal electromotive botulinum toxin
Aversus 0.00 + 3.70 with botulinum toxin A injection; MD 0.00, 95%
Cl-1.70t0 1.70). The evidence is of very low certainty due to serious
concerns with risk of bias and imprecision (Analysis 5.7).

Abdominal pain

This outcome was not reported by Kajbafzadeh 2020.
Admission to hospital for disimpaction

This outcome was not reported by Kajbafzadeh 2020.
School absence

This outcome was not reported by Kajbafzadeh 2020.

Comparison 7. Botulinum toxin A injection versus myectomy of
the internal anal sphincter

One study compared botulinum toxin injection (n = 21) to
myectomy of the internal anal sphincter (n = 21), delivered as a
one-off intervention, and included 42 children (Keshtgar 2007).
Outcome measures were assessed at 12 months following the
intervention. A questionnaire that included key defecation metrics
was completed by the child or their parent. See Summary of
findings 7.

Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

This outcome was not reported by Keshtgar 2007.

Frequency of defecation

This outcome was not reported by Keshtgar 2007.

Treatment success

We are very uncertain whether botulinum toxin A injection
improves treatment success, measured as an improvement in
composite symptom severity score, compared to myectomy of
the internal anal sphincter (17/21 children with botulinum toxin A
injection versus 17/21 children with myectomy of the internal anal
sphincter; RR 1.00, 95% Cl 0.75 to 1.34). The evidence is of very low
certainty due to serious concerns with risk of bias and imprecision
(Analysis 6.1; Summary of findings 7).

Adverse events

No adverse events were recorded in either the botulinum toxin A
injection arm (0/21 children) or the myectomy of the internal anal
sphincter arm (0/21 children). The evidence is of very low certainty
due to serious concerns with risk of bias and imprecision (Analysis
6.2; Summary of findings 7).

Secondary outcomes
Stool consistency

This outcome was not reported by Keshtgar 2007.

Painful defecation

We are very uncertain whether botulinum toxin A injection
improves painful defecation, measured as improvement in painful
defecation domain of symptom severity score, compared to
myectomy of the internal anal sphincter (13/21 children with
botulinum toxin A injection versus 9/21 children with myectomy
of the internal anal sphincter; RR 1.44, 95% CI 0.8 to 2.62). The
evidence is of very low certainty due to serious concerns with risk
of bias and imprecision (Analysis 6.3).

Quality of life
This outcome was not reported by Keshtgar 2007.

Faecal incontinence

We are very uncertain whether botulinum toxin A injection reduces
faecal incontinence, measured as improvement in faecal soiling
domain of symptom severity score, compared to myectomy of
the internal anal sphincter (14/21 children with botulinum toxin A
injection versus 11/21 children with myectomy of the internal anal
sphincter; RR 1.27,95% Cl 0.77 to 2.11). The evidence is of very low
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certainty due to serious concerns with risk of bias and imprecision
(Analysis 6.4).

Abdominal pain

This outcome was not reported by Keshtgar 2007.

Admission to hospital for disimpaction

This outcome was not reported by Keshtgar 2007.

School absence

This outcome was not reported by Keshtgar 2007.

Comparison 8. Prucalopride versus placebo

One study compared oral prucalopride (n = 107) to placebo (n =
108), administered over eight weeks, and included 215 children
(Mugie 2014). Outcome measures were assessed at the end of
the eight-week study period. The outcome assessments involved
participant interviews on defecation metrics and quality of life
questionnaires. See Summary of findings 8.

Primary outcomes
Symptom resolution - non-fulfilment of Rome criteria

This outcome was not reported by Mugie 2014.

Frequency of defecation

There is probably little or no difference between oral prucalopride
and placebo in the frequency of defecation, measured as mean
change in defecation frequency per week from baseline (1.50 +2.35
versus 1.00 +1.78; MD 0.50, 95% CI -0.06 to 1.06). The evidence is of
moderate certainty due to concerns with imprecision (Analysis 7.1;
Summary of findings 8).

Treatment success

There is probably little or no difference between oral prucalopride
and placebo in treatment success, measured as at least
three spontaneous bowel movements per week and no faecal
incontinence over a two-week period during weeks 5 to 8 of the
study (18/107 with prucalopride versus 19/108 with placebo; RR
0.96,95% C10.53to0 1.72). The evidence is of moderate certainty due
to concerns with imprecision (Analysis 7.2; Summary of findings 8).

Adverse events

There is probably little or no difference between oral prucalopride
and placebo in adverse events, measured as children with at least
one treatment-emergent adverse event (75/107 with prucalopride
versus 66/108 with placebo; RR 1.15, 95% ClI 0.94 to 1.39). The
evidence is of moderate certainty due to concerns with imprecision
(Analysis 7.3; Summary of findings 8).

Secondary outcomes
Stool consistency

This outcome was not reported by Mugie 2014.

Painful defecation

There is probably little or no difference between oral prucalopride
and placebo in painful defecation, measured as mean change
from baseline in the severity of pain during defecation using a
6-point scale, where 0 = no pain; 5 = severe pain (0.60 + 1.36
with prucalopride versus 0.40 + 1.19 with placebo; MD -0.20, 95%

Cl -0.54 to 0.14). The evidence is of moderate certainty due to
concerns with imprecision (Analysis 7.4).

Quality of life

There is probably little or no difference between oral prucalopride
and placebo in quality of life, measured as improvement in child-
reported score (3.9 + 13.8 with prucalopride versus 2.7 + 12.4 with
placebo; MD 1.20,95% CI-2.31to 4.71) and improvement in parent-
reported score (6.5 + 13.9 with prucalopride versus 4.1 + 14.2 with
placebo; MD 2.40,95% Cl-1.36 t0 6.16). The evidence is of moderate
certainty due to concerns with imprecision (Analysis 7.5; Analysis
7.6).

Faecal incontinence

There is probably little or no difference between oral prucalopride
and placebo in faecal incontinence, measured as mean change
from baseline in the number of episodes of faecal incontinence
during the preceding two weeks (-8.70 + 36.85 with prucalopride
versus -13.90 + 64.91 with placebo; MD 5.20, 95% CI| -8.89 to
19.29). The evidence is of moderate certainty due to concerns with
imprecision (Analysis 7.7).

Abdominal pain

There is probably little or no difference between oral prucalopride
and placebo in abdominal pain, measured as mean change from
baseline in the severity of abdominal pain using a 5-point scale
(=0.20£0.76 with prucalopride versus —0.30 £ 0.94 with placebo; MD
0.10, 95% CI -0.13 to 0.33). The evidence is of moderate certainty
due to concerns with imprecision (Analysis 7.8).

Admission to hospital for disimpaction

This outcome was not reported by Mugie 2014.

School absence

This outcome was not reported by Mugie 2014.

Comparison 9. Transcutaneous electrical stimulation versus
sham stimulation

One study compared transcutaneous electric stimulation to sham
stimulation, administered over four weeks, and included 46
children (Southwell 2012). See Summary of findings 9.

Primary outcomes

Symptom resolution - non-fulfilment of Rome criteria
This outcome was not reported by Southwell 2012.
Frequency of defecation

This outcome was not reported by Southwell 2012.
Treatment success

This outcome was not reported by Southwell 2012.
Adverse events

This outcome was not reported by Southwell 2012.
Secondary outcomes

Stool consistency

This outcome was not reported by Southwell 2012.
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Painful defecation

This outcome was not reported by Southwell 2012.
Quality of life

This outcome was not reported by Southwell 2012.
Faecal incontinence

This outcome was not reported by Southwell 2012.

Abdominal pain

This outcome was not reported by Southwell 2012.

Admission to hospital for disimpaction

This outcome was not reported by Southwell 2012.

School absence

This outcome was not reported by Southwell 2012.

Comparison 10. Dietitian-prescribed Mediterranean and
physician-explained written instructions diet versus
physician-explained written instructions

One study compared a dietitian-prescribed Mediterranean diet
with physician-explained written instructions (n = 44) to physician-
explained written instructions (n = 42), delivered as a one-off
intervention, and included 86 children (Keragiozoglou-Lampoudi
2012). See Summary of findings 10.

Primary outcomes

Symptom resolution - non-fulfilment of Rome criteria

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Frequency of defecation

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Treatment success

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Adverse events

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Secondary outcomes

Stool consistency

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Painful defecation

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Quality of life

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Faecal incontinence

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
Abdominal pain

This outcome was not reported by Keragiozoglou-Lampoudi 2012.

Admission to hospital for disimpaction

This outcome was not reported by Keragiozoglou-Lampoudi 2012.

School absence

This outcome was not reported by Keragiozoglou-Lampoudi 2012.
DISCUSSION

Summary of main results

A variety of therapies are used for the treatment of intractable
constipation. The heterogeneity in outcome measures reported
and interventions used severely limited our scope for meta-
analysis. Given the broad scope of interventions used, we were
unable to combine studies for the purpose of meta-analysis. This
review included 10 RCTs with 1278 children who had intractable
constipation.

One study compared the injection of botulinum toxin A to
unspecified oral stool softeners (Ahmadi 2013). We are very
uncertain whether botulinum toxin A injection improves frequency
of defecation (data reported for the experimental group only),
treatment success, stool consistency, painful defecation, and faecal
incontinence. The evidence is of very low certainty due to concerns
with study limitations (risk of bias) and imprecision (Summary of
findings 1).

One study compared oral erythromycin estolate to placebo
(Bellomo-Branddo 2003). No adverse events were recorded in
either the erythromycin estolate or placebo group; the evidence is
very uncertain due to concerns with risk of bias and imprecision
(Summary of findings 2).

One study compared oral lubiprostone to placebo (Benninga 2021).
There may be little to no difference between groups in treatment
success, painful defecation, faecal incontinence, and abdominal
pain. The evidence is of low certainty due to imprecision. Based
on moderate-certainty evidence, we also found that lubiprostone
probably results in little to no difference in adverse events when
compared to placebo. See Summary of findings 3.

One study compared rectal sodium dioctyl sulfosuccinate and
sorbitol enemas to polyethylene glycol laxatives (Bongers 2009).
We are very uncertain whether rectal sodium dioctyl sulfosuccinate
and sorbitol improves frequency of defecation, treatment success,
painful defecation, faecal incontinence, and abdominal pain. The
evidence is of very low certainty due to serious concerns with risk
of bias and imprecision (Summary of findings 4).

One study compared biofeedback therapy to no intervention
(Castilla2021). We are very uncertain whether biofeedback therapy
improves symptom resolution. The evidence is of very low certainty
due to serious concerns with risk of bias and imprecision (Summary
of findings 5).

One study compared intrarectal electromotive botulinum toxin
A to botulinum toxin A injection (Kajbafzadeh 2020). We are
very uncertain whether intrarectal electromotive botulinum
toxin A improves symptom resolution, frequency of defecation,
stool consistency, painful defecation, quality of life, and
faecal incontinence. We are very uncertain whether intrarectal
electromotive botulinum toxin A has an improved safety profile.
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The evidence is of very low certainty due to serious concerns with
risk of bias and imprecision.

One study compared the injection of botulinum toxin A to
myectomy of the internal anal sphincter (Keshtgar 2007). We
are very uncertain whether botulinum toxin A injection improves
treatment success, painful defecation, and faecal incontinence.
No adverse events were recorded in either the botulinum toxin A
injection or myectomy of the internal anal sphincter group.

One study compared prucalopride to placebo (Mugie 2014). There
is probably little or no difference between oral prucalopride and
placebo in improving the frequency of defecation, treatment
success, painful defecation, quality of life, faecal incontinence,
and abdominal pain. There is also probably little or no difference
between oral prucalopride and placebo in adverse events. The
evidence is of moderate certainty due to concerns with imprecision.

The primary outcomes for this review were not reported by the
study comparing interferential therapy to sham therapy (Southwell
2012), or the study comparing a dietitian-prescribed personalised
Mediterranean diet and physician-explained written instruction to
physician-explained written instruction (Keragiozoglou-Lampoudi
2012).

None of the included studies reported on the outcomes of
admission to hospital for disimpaction and school absence.

Overall completeness and applicability of evidence

The completeness and applicability of the evidence were affected
by several issues.

First, there was significant clinical heterogeneity across studies.
Thisis primarily related to the nature of the interventions delivered.
One study investigated single-agent laxative therapy. Three
studies described non-laxative pharmacological interventions,
including oral erythromycin estolate, oral lubiprostone, and
oral prucalopride. Three studies described surgical intervention,
including botulinum toxin A injection into the anal sphincter,
intrarectal electromotive therapy, and myectomy of the internal
anal sphincter. Three studies described alternative therapy,
including biofeedback therapy, interferential therapy, and
dietitian-prescribed diets. Due to this heterogeneity, meta-analysis
was not feasible.

Second, the reporting of relevant primary outcomes was a
significantissue for the completeness of the evidence. For instance,
only two studies reported the number of participants whose
symptoms had resolved, using relevant Rome criteria as the case
definition (Castilla 2021; Kajbafzadeh 2020). Only four studies
reported the frequency of defecation at the study endpoint
(Ahmadi 2013; Kajbafzadeh 2020; Mugie 2014). In Bongers 2009,
no measure of spread was provided, meaning no further analysis
could be performed. In Kajbafzadeh 2020, this was reported as the
median interval between defecations, while in Mugie 2014, this
was reported as the mean change in defecation frequency from
baseline. In Ahmadi 2013, defecation interval was also reported, but
only for the intervention group, which was ultimately felt to confer
a high risk of selective reporting bias. Half of the included studies
reported treatment success, each using different definitions. The
simplest definition was used by Ahmadi 2013, that is a defecation
interval of fewer than three days. In Keshtgar 2007, treatment
success was defined as any improvement in symptom severity

score. In Bongers 2009 and Mugie 2014, treatment success was
defined as three or more bowel movements per week with no
episodes of faecal incontinence, with the latter study requiring
these conditions to be metin each of the last four weeks of the study
period. Benninga 2021 defined success relative to the baseline
metric. An increase in spontaneous bowel movements per week by
one constituted success, which had to be present for at least nine
weeks of the study period and at least three of the final four weeks.
Five studies reported on adverse events (Bellomo-Brandao 2003;
Benninga 2021; Kajbafzadeh 2020; Keshtgar 2007; Mugie 2014).
In three of these studies, no adverse events were recorded in
the treatment groups (Bellomo-Brand&o 2003; Kajbafzadeh 2020;
Keshtgar 2007). Benninga 2021 and Mugie 2014 provided detailed
reporting of treatment-related adverse events, serious adverse
events, and discontinuations due to treatment-related adverse
events.

The third major issue, mainly relating to the applicability of the
evidence, was the case definitions used to define intractable
constipation. Five explicitly referred to Rome criteria, split across
Rome Il (Southwell 2012), Rome Ill (Benninga 2021; Kajbafzadeh
2020; Mugie 2014), and Rome IV (Castilla 2021). Eight referred to
a minimum duration of chronicity, ranging from three months
to at least two years (Ahmadi 2013; Bongers 2009; Castilla 2021,
Kajbafzadeh 2020; Keragiozoglou-Lampoudi 2012; Keshtgar 2007;
Mugie 2014; Southwell 2012). The two studies that made no
reference to chronicity, instead described intractable constipation
using indicators of severity, such as the presence of megarectum
or the failure to respond to invasive surgical procedures (Bellomo-
Branddo 2003; Keshtgar 2007). The lack of a uniform definition is
a major factor limiting research in this area, as the differentiation
between chronic constipation and intractable constipation has not
been clearly delineated.

Fourth, there was a variation in pre-treatment or concurrent
therapy, or both, across the included studies. Several studies
administered faecal disimpaction treatments prior to children
receiving trial therapies, several of which involved hospital
admissions for repeated enemas and colonic irrigation. Only in
Mugie 2014 were participants instructed to not consume any
agents that influence bowel movements prior to receiving any
intervention.

Quality of the evidence

There were significant issues related to risk of bias in most of
the included studies. Despite requests made to study authors,
only three provided data and responses that allowed us to modify
our risk of bias judgements (Benninga 2021; Bongers 2009; Mugie
2014). We assessed two studies as having a low risk of bias
across all domains assessed (Benninga 2021; Mugie 2014). Six of
the remaining eight studies received at least one judgement of
high risk of bias. Of these, two studies received two high risk of
bias judgements (Ahmadi 2013; Kajbafzadeh 2020), and one study
received three high risk of bias judgements (Bongers 2009).

Half of the included studies did not provide details on the
measures used to ensure a random component sufficient for
adequate sequence generation (selection bias). Seven studies did
notdescribe the allocation sequence concealment techniques used
to securely implement the sequence (selection bias). Due to the
paucity of information provided, no studies were assessed as at
high risk of bias for either of these domains.
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The domain with the highest number of high risk of bias
judgements was blinding of participants and personnel, totalling
four (Ahmadi 2013; Bongers 2009; Kajbafzadeh 2020; Keshtgar
2007). In all cases, this was due to the invasive nature of the
interventions received by participants. One of these studies was
also judged to be at high risk for blinding of outcome assessment
(Bongers 2009), as was a further study (Keragiozoglou-Lampoudi
2012).

We assessed seven studies as at low risk of attrition bias since they
transparently described attrition rates. One study received a high
risk of bias judgement for this domain (Bellomo-Brandao 2003).

Selective reporting was also an area of concern in three studies,
with each assessed as at high risk of reporting bias (Ahmadi 2013;
Bongers 2009; Kajbafzadeh 2020). In Ahmadi 2013, this was due to
reporting the primary outcome for just the intervention group and
not the control group. In the other two studies, this was because of
retrospective trial registrations.

Potential biases in the review process

Clinical heterogeneity is a concern in this review. The inclusion
of a wide range of pharmacological, non-pharmacological, and
surgical interventions, together with the non-uniformity of case
definitions used to define intractable constipation in children,
is an issue. Even with the publication of identified ongoing
studies, the biases are unlikely to be mitigated. The lack of clarity
on what constitutes intractable constipation is a concern, and
clarification of nomenclature is essential to ensure future research
has applicability.

Agreements and disagreements with other studies or
reviews

This is the first Cochrane review focusing on constipation that is
intractable in severity.

AUTHORS' CONCLUSIONS

Implications for practice

We found that oral lubiprostone may be little to no different
to placebo in achieving treatment success or in improving
painful defecation, faecal incontinence, and abdominal pain.
Oral lubiprostone probably results in little to no difference in
adverse events as compared to placebo. We also found that
there is probably little or no difference between oral prucalopride
and placebo in defecation frequency, treatment success, painful
defecation, quality of life, faecalincontinence, abdominal pain, and
adverse events. These results may be used to inform clinicians and
those involved in guideline development.

It is uncertain whether any of the other interventions included
in this review are safe or efficacious in treating intractable
constipation in children, either because they did not report data on
our predefined outcomes of interest, or when they did, the certainty
of evidence was downgraded due to very serious imprecision and
risk of bias.

Although many of the therapeutic interventions included
are at present being used in managing children with
intractable constipation in real-world clinical practice, paediatric
gastroenterologists, patients, and their families/carers need to be

aware of the lack of clear evidence for any of these management
strategies.

Implications for research

Further well-designed, appropriately powered randomised
controlled trials are essential to generate more robust evidence-
based clinical interventions for the management of intractable
constipation.

Before such studies, workis needed to clarify a consensus definition
of intractable constipation to ensure that populations being
considered in future reviews are homogenous. Without this, such
studies could include highly diverse populations of children with
very different journeys.

The evidence base would be strengthened if researchers
considered the possibility of bias in their reporting and also
reported data on the primary and secondary outcomes defined by
the Rome foundation paediatric subcommittee on clinical trials.
This approach would undoubtedly provide uniformity of data in
different studies.

The importance of sample size cannot be overstated. All but two
of the studies included in this review had a very small sample size.
It is imperative to perform a power calculation to have a sample
that provides an adequate number of subjects and controls to
give adequate power to the study to detect the effectiveness of an
intervention. Such precise calculations are critical for putting an
end to the proliferation of underpowered studies and increasing the
precision of findings.

Finally, other therapeutic modalities, both surgical and medical,
are being used to treat children with intractable constipation.
Researchers are encouraged to conduct trials using these
interventions, thereby expanding the therapeutic armoury for
children with intractable constipation.
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Youssef NN, Di Lorenzo C. Childhood constipation: evaluation " Indicates the major publication for the study

and treatment. Journal of Clinical Gastroenterology

CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Ahmadi 2013

Study characteristics

Methods Study design: randomised, open-label trial

Setting: secondary care (paediatric surgical clinic), single-centre (Tehran University of Medical
Sciences, Iran)

Study period: not explicitly stated

Participants Case definition: chronic constipation for more than 3 months, and who had not responded to medical
treatment

Baseline investigations: perineal examination, anal manometry, and rectal biopsy. All had to be nor-
mal before entry into the study.

Inclusion criteria: chronic constipation for more than 3 months that had not responded to medical
treatment; ganglion cells in their rectal biopsy; high threshold recto-anal inhibitory reflex (RAIR) or ab-
sent RAIR in manometry

Exclusion criteria: abnormal anus or perineum, transition zone in barium enema
Number randomised: IG 44, CG 44

Number analysed: IG not reported, CG not reported

Postrandomisation dropouts (DO)/exclusions (E): IG not reported, CG not reported
Number completing the trial: IG not reported, CG not reported

Sex (M/F): 1G 18/22, CG not reported

Age: 2 to 12 years (range), 5 years (mode)

Age of onset of constipation: not reported

Duration of constipation: not reported

Interventions Both groups had rectal disimpaction with phosphate and saline enemas before starting the study.

Intervention group: in addition to stool softeners, botulinum toxin A was injected under general
anaesthesia into 3 regions of the anal sphincter (3, 6, and 9 o'clock). The total dose of botulinum toxin
was 160 units (80 units at 6 o'clock, 40 units at 3 o'clock, and 40 units at 9 o'clock). The toxin was inject-
ed into both internal and external anal sphincters.

Control group: stool softeners (no further detail provided)
Length of the intervention: one-off procedure

Timing of follow-up: 6 months
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Ahmadi 2013 (continued)

Outcomes

Method of outcome assessment: participants were asked questions about the presence of the signs of
constipation including painful defecation, vomiting, stool consistency, soiling and defecation intervals.
Note, no detail is provided on how these questions were asked (i.e. questionnaire, diary, interview).

1b. Frequency of defecation
1c. Treatment success

2a. Stool consistency

2b. Painful defecation

2d. Faecal incontinence

Notes

Funding source: not stated

Conflict of interest: not reported

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were randomly divided into cases and control group"

Comment: no detail was provided on the specific method of randomisation.
We attempted to contact the authors, but no response was received

Allocation concealment
(selection bias)

Unclear risk Comment: no detail was provided on the processes to conceal allocations. We
attempted to contact the authors, but no response was received

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Quote: "case group received botulinum toxin injection in addition to this ther-
apy (stool softeners)"

Comment: open-label trial and therefore, high-risk of bias

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Comment: no reference was made to the tools that addressed the blinding
of outcome assessors. We attempted to contact the authors, but no response
was received

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Comment: no data was presented on attrition, so unable to determine the risk
of bias. We attempted to contact the authors, but no response was received

Selective reporting (re-
porting bias)

High risk Comment: whilst no protocol is available in the public domain, the outcomes
reported in the Results section of the study report match those described with-
in the Methods section. The study authors report on the improvement in defe-
cation frequency for the intervention group, but do not report the value for the
control group. This is likely to represent a high risk of reporting bias

Other bias

Low risk No concerns for other biases

Bellomo-Brandao 2003

Study characteristics
Methods Study design: randomised double-blind, placebo-controlled, cross-over trial
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Bellomo-Brandao 2003 (Continued)

Setting: secondary care (paediatric gastroenterology outpatient clinic), single-centre (State University
of Campinas Medical School Hospital, Portugal)

Study period: October 1998 to September 2000

Participants

Case definition: children with a chronic or lifelong history of constipation
Baseline investigations: anorectal manometry, balloon expulsion test, liver function tests

Inclusion criteria: stool passage frequency less than 3 times per week; the presence of diurnal and
nocturnal soiling; the presence of faecal impaction as a filled rectum and identified by a palpable ab-
dominal mass or by digital rectal examination; no previous or current disease known to affect gastroin-
testinal motility

Exclusion criteria: previous or current disease known to affect gastrointestinal motility; history of gas-
trointestinal sub-occlusive episodes; mechanical obstruction as determined by barium enema; outlet
obstruction evaluated by defecography; absence of rectal anal inhibitory reflex detected by anorectal
manometry; abnormal balloon expulsion test

Number randomised: 21 (not split into IG and CG)
Number analysed: IG 6, CG 8

Postrandomisation dropouts (DO)/exclusions (E): 7 (3, refusal to take any medication; 3, failure to re-
turn for a scheduled second medical visit; 1, failure to take the 4 daily doses of the test drug)

Number completing the trial: IG 6, CG 8

Sex (M/F): IG 5/1, CG 6/2

Age (mean +SD):1G 9.7 +3.0,CG 3.5+ 2.6 years

Age of onset of constipation (mean + SD): IG5.1 +3.8,CG 3.5+ 2.6 years

Duration of constipation (mean + SD): IG 4.6 + 3.6, CG 5.8 + 1.9 years

Interventions

Children were admitted to hospital for faecal impaction removal by consecutive enemas. After colonic
cleansing, an oral osmotic laxative was prescribed as maintenance therapy to establish a regular fre-
quency of bowel movements. Lactulose (667 mg/mL) or magnesium hydroxide (80 mg/mL) was admin-
istered at a daily dose of 2 mL/kg, with a maximum dose of 60 mL. Children were instructed to use a
saline-glycol enema when there was no spontaneous stool movement after a 72-hour period. The dose
of the initially prescribed laxative was maintained, reduced, or increased according to stool frequency,
faecal consistency, and stool passage conditions which occurred during the previous 2 weeks. The lax-
ative dose was reduced when children mentioned liquid faecal consistency and increased evacuation
in the presence of hard/scybalous faecal consistency or a stool frequency of less than 3 per week or en-
ema requirement during the previous period.

Intervention group: oral erythromycin estolate 20 mg/kg/day (split into 4 doses), given 6 hours apart.
The maximum daily dose was 1000 mg.

CG: placebo (no further details provided)
Length of intervention: 4 weeks

Measurement of outcome: week 2 and 4

Outcomes Method of outcome assessment: children returned every 15 days, when they were asked about symp-
toms. A 12-point score system was used which was based on stool frequency, faecal impaction, soiling,
pain or difficulty at stool passage, faecal consistency, and daily laxative dose.
1d. Adverse events

Notes Funding source: not stated
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Bellomo-Brandao 2003 (Continued)

Conflict of interest: not reported

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: no details were provided on how the randomisation process was

tion (selection bias) operationalised. We attempted to contact the authors, but no response was
received

Allocation concealment Unclear risk Comment: no details were provided on the processes implemented to conceal

(selection bias) the allocation. We attempted to contact the authors, but no response was re-
ceived

Blinding of participants Unclear risk Comment: no details were provided on the blinding processes. We attempted

and personnel (perfor- to contact the authors, but no response was received

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Comment: no details were provided on the processes implemented to blind

sessment (detection bias) the assessors to the outcome. We attempted to contact the authors, but no re-

All outcomes sponse was received

Incomplete outcome data  High risk Comment: 21 patients were randomised. Seven of these were excluded and

(attrition bias) not included in the analysis. Whilst the reasons for exclusion are described,

All outcomes the reasons per group are not. We attempted to contact the authors, but no re-
sponse was received

Selective reporting (re- Low risk Comment: no protocol available. The outcomes described within the Methods

porting bias) section match the outcomes reported within the Results section

Other bias Unclear risk Comment: the baseline characteristics between the two groups are limited in

information. It is therefore not possible to determine whether they were equiv-
alent to each other. We attempted to contact the authors, but no response was
received

Benninga 2021

Study characteristics

Methods

Study design: multicentre, double-blind, placebo-controlled trial
Setting: secondary care, multicentre (96 sites across the USA, Canada, Europe)

Duration: December 2013 to July 2016

Participants

Case definition: confirmed diagnosis of primary functional constipation according to the Rome Ill cri-
teria. Email communication with the authors confirmed that children with constipation refractory to med-
ical therapy were considered eligible for inclusion.

Baseline investigations: not reported

Inclusion criteria: children aged 6 to 17 years of age; patient diary (e-diary) had to reflect > 70% com-
pliant in recording evening or end-of-day assessments during the screening period, and indicate an av-
erage of less than 3 weekly spontaneous bowel movements, with <25% of spontaneous bowel move-
ments involving at least some straining and/or a 5-point modified Bristol Stool Form Scale type 1 or 2.
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Benninga 2021 (Continued)

Exclusion criteria: child’s constipation was attributed to a physical, mental, or cognitive condition; in-
flammatory bowel disease; medication; or anatomic, neurological, or endocrine or metabolic factors;
child was a candidate for or had undergone abdominal surgery, or had any condition other than con-
stipation that could affect gastrointestinal motility or defecation; child had Hirschsprung’s disease; pa-
tient-reported episodes of faecal incontinence not associated with stool retention; child experienced
an unexplained significant weight loss; there was evidence of untreated faecal impaction at the time of
screening.

Number randomised: 1G1 233, 1G2 171, IG(combined) 404, CG 202

Number analysed (mITT population, at least 1 dose and 1 efficacy assessment): IG1 107, 1G2 292,
IG(combined) 399, CG 195

Number analysed (safety population, week 12, at least 1 dose): IG(combined) 400, CG 195

Number completing (at least 86 days of therapy): IG1 not reported, 1G2 not reported, IG(combined)
297, CG 147

Reasons for difference between mITT population (1 dose and 1 efficacy assessment) and children
completing treatment (at least 86 days of therapy): IG(combined): dose escalation 124, discontinued
65; CG: dose escalation 0, discontinued 55

Sex (M/F): IG1 54/53,1G2 129/163, IG(combined) 183/216, CG 89/106
Age (mean, years): 1G1 9, 1G2 12, IG(combined) 11, CG 11
Age of onset of constipation: not reported

Duration of constipation: not reported

Interventions

Instructed to administer the doses of intervention/control at least 5 hours apart with at least 240 mL of
fluid

Intervention group 1 (1G1): oral lubiprostone 12 g, twice a day (if weight <50 kg)
Intervention group 2 (1G2): oral lubiprostone 24 ug, twice a day (if weight > 50 kg)
Control group: placebo (identical soft gelatin capsules)

Length of the intervention: 12 weeks

Time of follow-up: week 2, 4, 6, 8, 10, 12

Outcomes Method of outcome assessment: daily e-diary by the parent or legal guardian or the child, as appro-
priate, from the initial screening visit through the end of the treatment period.
1c. Treatment success
1d. Adverse events
2b. Painful defecation
2d. Faecal incontinence
2e. Abdominal pain

Notes Funding source: not stated
Conflict of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement
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Benninga 2021 (Continued)

Random sequence genera-  Low risk Quote: "patients were assigned to treatment groups using a randomization

tion (selection bias) code and stratification scheme generated by the Randomization and Trial Sup-
ply Management system"

Allocation concealment Low risk Quote: "randomization code and stratification scheme generated by the Ran-

(selection bias) domization and Trial Supply Management system"

Blinding of participants Low risk Quote: "treatment blinding among patients and their parents or legal

and personnel (perfor- guardians was maintained by providing study treatments in identical contain-

mance bias) ers and as identical soft gelatin capsules"

All outcomes

Blinding of outcome as- Low risk Comment: the primary endpoint was assessed based on the content recorded

sessment (detection bias) in the daily e-diary by the parent or legal guardian or the patient from the ini-

All outcomes tial screening visit through the end of the treatment period, who were blinded

Incomplete outcome data  Low risk Comment: within Supplementary Figure 1, the flow of patients through the

(attrition bias) study is presented. Based on the information within the flow diagram, 55 of

All outcomes the 202 patients randomised to the placebo arm did not complete treatment
(defined as completing 84 days of treatment). Similarly, 107 of the 404 patients
randomised to the Lubiprostone arm did not complete treatment. In the corre-
sponding breakdown, the 'discontinued' numbers are given as 55/202 (place-
bo) and 65/404 (Lubiprostone). The figure legend states that the breakdown
values refer to the reasons from the sponsor (based on 505 completes deter-
mined by the site investigators rather than the 444 participants who complet-
ed the study, defined as completing 84 days of treatment
The sponsor for the trial responded to our request for clarification and ex-
plained that patients who were treated for <84 days were not counted within
the 'discontinued' breakdown (equal to 19 in the placebo group and 42 in the
treatment group). We received a breakdown with all the reasons for discontin-
uation in the placebo (n =36) and intervention (n = 65) arms

Selective reporting (re- Low risk Comment: outcomes reported as per the trial registration (NCT02042183)

porting bias)

Other bias Low risk No concerns for other biases

Bongers 2009
Study characteristics
Methods Study design: randomised, open-label trial

Setting: tertiary care (outpatient clinic for functional defecation disorders), single-centre (Emma Chil-
dren's Hospital Academic Medical Centre, the Netherlands)

Study period: September 2001 to November 2005

Participants

Case definition: children with chronic constipation for at least 2 years and unresponsive to conven-

tional treatment

Baseline investigations: not reported

Inclusion criteria: children between 8 and 18 years with functional constipation for at least 2 years and
unresponsive to conventional treatment (functional constipation was defined as the presence of at
least 2 of the following 4 symptoms: (1) spontaneous defecation frequency < 3 per week, (2) faecal in-
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Bongers 2009 (Continued)

continence episodes = 2 per week, (3) passage of large-diameter stools that might obstruct the toilet,
and (4) palpable abdominal or rectal mass on physical examination)

Exclusion criteria: children who had been treated with enemas on a regular basis (more than 3 rectal
enemas in previous treatment); children with organic causes of constipation, including Hirschsprung’s
disease, muscle disorders, prior rectoanal surgery, spina bifida, mental retardation, or hypothyroidism

Number randomised: IG 51, CG 51

Number analysed: IG 50, CG 51

Postrandomisation dropouts (DO)/exclusions (E): IG 1 (DO), CG 1 (DO)

Number completing the trial: IG 44, CG 43

Sex (M/F): IG 32/18, CG 33/17

Age (years): IG 10.5 (mean), 9.5 to 12.5 (range); CG 11.0 (mean), 9.2 to 11.8 (range)

Age of onset of constipation (median (IQR)): IG 4.0 (3.0 to 5.0), CG 4.0 (3.0 to 5.0) years

Duration of constipation (median (IQR)): IG 7.0 (5.1 t0 9.3), CG 6.5 (4.7 t0 9.3) years

Interventions

All children underwent rectal disimpaction by rectal enema (120 mL sodium dioctyl sulfosuccinate and
sorbitol) on 3 consecutive days to achieve an empty rectum before starting the treatment trial. If rectal
disimpaction was unsuccessful, rectal enemas were continued for a maximum of 7 days.

Intervention group: 3 rectal enemas weekly during the first 3 months. Thereafter, this frequency was
reduced by 1 enema per week every 3 months. Rectal enema consisted of 120 mL sodium dioctyl sulfo-
succinate and sorbitol. Conventional therapy was delivered alongside the intervention.

Control group: conventional therapy consisted of education, behavioural strategies, and oral laxa-
tives. Oral laxative therapy consisted of polyethylene glycol, with a starting dose of 0.5 g/kg. If treat-
ment was considered insufficient, the dose was optimised to a maximum of 1.5 g/kg. A rectal enema or
bisacodyl suppository of 5 mg was only prescribed in case of reoccurrence of faecal impaction (control
group only).

Length of the intervention: 52 weeks

Measurement of outcomes: week 12, 26, 39, 52

Outcomes

Method of outcome measurement: participants kept a bowel diary to record daily defecation frequen-
cy and faecal incontinence episodes, painful defecation, and abdominal pain. Visits to the outpatient
clinic for evaluation of defecation pattern and laxative use were scheduled for all children at 2, 4, 6, 12,
26, 39, and 52 weeks.

1b. Frequency of defecation
1c. Treatment success

2b. Painful defecation

2d. Faecal incontinence

2e. Abdominal pain

Notes

Funding source: not reported

Conflicts of interest: declared - no conflicts of interest

Risk of bias

Bias

Authors' judgement  Support for judgement
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Bongers 2009 (Continued)

Random sequence genera-  Low risk Quote: "computerized randomisation was used to generate a sequence of ran-
tion (selection bias) dom group assignment for consecutive patients"

Allocation concealment Low risk Comment: the study authors were contacted and confirmed this was done via
(selection bias) sealed envelopes

Blinding of participants High risk Quote: "in addition to conventional treatment, three rectal enemas weekly
and personnel (perfor- during the first three months"

mance bias)

All outcomes Comment: open-label trial and therefore, high-risk of bias

Blinding of outcome as- High risk Comment: the study authors were contacted and confirmed the study asses-
sessment (detection bias) sor was not blinded either

All outcomes

Incomplete outcome data  Unclear risk Comment: six patients in the intervention group and seven in the control
(attrition bias) group discontinued the study (as per the published report). It is not clear by
All outcomes reading the treatment adherence paragraph in the Results section what hap-

pened to these 13 patients. We contacted the authors for clarification - they
were unable to find the data

Selective reporting (re- High risk Comment: the trial was registered retrospectively (ISRCTN99089299)
porting bias)

Other bias Low risk No concerns for other biases

Castilla 2021

Study characteristics

Methods Study design: randomised trial

Setting: secondary care (private paediatric gastroenterology centre), single-centre (El Bosque Universi-
ty, Pediatric Gastroenterology, Hepatology and Nutrition, Colombia)

Study period: April 2019 to December 2019

Participants Case definition: Rome IV criteria and had been treated pharmacologically for more than 2 years
Baseline investigations: high-resolution anorectal manometry

Inclusion criteria: Rome IV constipation, no response to pharmacological therapy (for more than 2
years)

Exclusion criteria: not reported

Number randomised: IG 12, CG 12

Number analysed: IG 12, CG 12

Postrandomisation dropouts (DO)/exclusions (E): 0
Number completing the trial: not reported

Sex (M/F): 10/15

Age (median (IQR)): 10.6 (6)

Age of onset of constipation: not reported

Treatments for intractable constipation in childhood (Review) 47
Copyright © 2024 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Castilla 2021 (continued)

Duration of constipation: not reported

Interventions

Intervention group: biofeedback - no further detail provided, apart from that 10 sessions (mean) were

delivered per child

Control group: not described

Length of the intervention: not reported

Timing of follow-up: not reported

Outcomes Method of outcome measurement: not described
1a. Non-fulfilment of the Rome IV criteria for functional constipation
Notes Funding source: not reported
Conflicts of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Comment: no detail provided, apart from "simple random allocation". We at-

tion (selection bias) tempted to contact the authors, but no response was received

Allocation concealment Unclear risk Comment: no detail provided. We attempted to contact the authors, but no

(selection bias) response was received

Blinding of participants Unclear risk Comment: no detail provided. We attempted to contact the authors, but no

and personnel (perfor- response was received

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Comment: no detail provided. We attempted to contact the authors, but no

sessment (detection bias) response was received

All outcomes

Incomplete outcome data  Low risk Comment: all those randomised to the treatment arms were included in the fi-

(attrition bias) nal analyses

All outcomes

Selective reporting (re- Low risk Comment: the outcomes are not entirely clear in the Methods section; howev-

porting bias) er, recovery from chronic constipation is defined and presented in the Results
section

Other bias Unclear risk Comment: no baseline characteristic data was presented to be able to judge
homogeneity between groups, apart from manometry sensitivity which was
balanced between groups. We attempted to contact the authors, but no re-
sponse was received

Kajbafzadeh 2020
Study characteristics
Methods Study design: randomised controlled trial
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Kajbafzadeh 2020 (continued)

Setting: secondary care (paediatric outpatient clinic), single-centre (Children's Medical Centre in
Tehran, Iran)

Study period: 2017 to 2019

Participants

Case definition: intractable functional constipation based on Rome lll criteria. All children had failed
to respond to at least 6 months of medical management (dietary modification and use of laxatives),
biofeedback, and interferential electrical stimulation.

Baseline investigations: measurement of rectum diameter by ultrasound and anorectal manometry

Inclusion criteria: at least 2 of the following symptoms for at least 2 months: a maximum of 2 defe-
cation times per week, at least 1 episode of incontinence after toilet training, painful defecation and
passing hard stool with large diameter, positive history of faecal impaction or bowel movements that
clogged the toilet; defecation frequency of fewer than 3 times per week; positive history for the passing
of hard stool; episodes of faecal soiling; abnormal stool form (Bristol Stool Form 1 to 3); painful defeca-
tion; and a high anal sphincter pressure

Exclusion criteria: inflammatory or metabolic diseases, neurologic and psychiatric disorders,
Hirschsprung disease, and positive history of abdominal or anal sphincter surgeries

Number randomised: IG 30, CG 30

Number analysed: IG 30, CG 30

Postrandomisation dropouts (DO)/exclusions (E): IG 0, CG 0

Number completing the trial: IG 30, CG 30

Sex (M/F): IG 16/14, CG 17/12

Age (mean + SD, years): IG 7.1+ 2.3 (range 4 to 12), CG 7.3 £ 2.4 (range 4 to 13)
Age of onset of constipation: not reported

Duration of constipation (median (IQR)): not reported

Interventions

Oral polyethylene glycol (PEG, 1 to 1.5 g/kg for a maximum of 7 days) and bowel washing or rectum irri-
gation were advised for children with a large faecal mass in the rectum for faecal disimpaction. The lax-
ative regimen (PEG, 0.2 to 0.6 g/kg/day) was continued for all children during the study. The dose of lax-
ative was reduced in children who responded to the treatment after 1-month follow-up and was then
discontinued in children who sustained their response to treatment after 6 months of follow-up. Both
groups also received conventional treatment including advice to consume a high-fibre diet, hydration,
toilet training, correct defecation posture, to sit on the toilet 3 times a day after mealtimes in a relaxed
position for 5 minutes.

Intervention group: intrarectal electromotive botulinum toxin A. Electromotive therapy involved 20
minutes of current at a frequency of 2800 Hz, interval 50 ps, and amplitude of 10 to 15 mA (after colonic
irrigation). BONTA (Dysport, Ipsen Limited, Slough, United Kingdom) was added at a dose of 10 1U/kg to
an irrigated rectum that had been filled with saline solution to its maximal capacity.

Control group: routine intrasphincteric botulinum toxin A administration (as above)
Length of the intervention: one-off intervention
Timing of follow-up: month 1 and 6

Method of outcome measurement: parent diary of bowel habits, frequency of defecation per week,
stool form, and the number of painful defecation episodes. Investigators recorded a paediatric incon-
tinence/constipation score questionnaire (scale 0 to 29) and a visual pain scale (0 to 10, 10 being the
worst) according to the child's/parent's report. A constipation-related quality of life questionnaire
was completed for participants in both groups before and 6 months after treatment. The quality of life
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Kajbafzadeh 2020 (continued)

questionnaire comprised 37 questions, containing 4 fields: constipation-related (3 items), emotional
functioning (13 items), social functioning (11 items), and treatment/intervention (10 items).

Outcomes 1a. Non-fulfilment of Rome IV criteria
1b. Defecation frequency
1c. Adverse events
2a. Stool consistency
2b. Painful defecation
2c. Quality of life
2d. Faecal incontinence
Notes Funding source: Vice Chancellor for Research of Tehran University of Medical Sciences supported the
study by providing a financial grant.
Conflicts of interest: declared - nil reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "a computer-generated list of random numbers was used"
tion (selection bias)
Allocation concealment Unclear risk Comment: no detail provided. We attempted to contact the authors, but no
(selection bias) response was received
Blinding of participants High risk Comment: this study was not blinded, as the intervention group received an
and personnel (perfor- additional procedure to the control group
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Comment: the measures implemented to blind the assessors to the alloca-
sessment (detection bias) tions was not described. We attempted to contact the authors, but no re-
All outcomes sponse was received
Incomplete outcome data  Low risk Comment: all those randomised to both the intervention and control groups
(attrition bias) were accounted for in the analyses
All outcomes
Selective reporting (re- High risk The trial registration had been registered retrospectively, and the only out-
porting bias) come reported in this protocol was defecation frequency per week. In the
Methods section of the study report, the primary outcome is defined as the
resolution of symptoms. In the Results section, data is presented related to im-
provement in symptoms, but not resolution. We attempted to contact the au-
thors, but no response was received
Other bias Low risk No concerns for other biases

Keragiozoglou-Lampoudi 2012

Study characteristics
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Keragiozoglou-Lampoudi 2012 (continued)

Methods

Study design: prospective randomised trial

Setting: secondary care (outpatient paediatric gastroenterology clinic), single-centre (Department of
Nutrition and Dietetics, Alexander Technological Educational Institute of Thessaloniki, Greece)

Study period: not reported

Participants

Case definition: functional constipation diagnosed according to the NASPGHAN criteria. Constipation
had to be refractory to treatment by a paediatrician for several months or presented with complica-
tions, or both.

Baseline investigations: not reported

Inclusion criteria: not stated

Exclusion criteria: not stated

Number randomised: IG 44, CG 42

Number analysed: IG 44, CG 42

Postrandomisation dropouts (DO)/exclusions (E): not reported
Number completing the trial: IG 44, CG 42

Sex (M/F): 44/42 (not reported for IG and CG)

Age (mean (range)): 4.4 (1to 11) years (not reported for IG and CG)
Age of onset of constipation: not reported

Duration of constipation: not reported

Interventions

Both groups were treated according to NASPGHAN guidelines with pharmaceutical treatment, includ-
ing lactulose together with instruction for diet modification.

Intervention group: in addition to paediatric gastroenterologist written instruction, each child and
their parent had a further same-day appointment with a registered dietitian who prescribed a person-
alised diet (7-day diet plan) based on the Mediterranean-type eating plan and calculated to cover the
personal energy, nutrient, water, and fibre requirements of paediatric patients.

Control group: parents were given written instruction about their children's diet with examples pro-
vided by a paediatric gastroenterologist.

Length of intervention: one-off intervention

Measurement of outcome: 4 weeks

Outcomes Method of outcome measurement: 24-hour diet recall by a registered dietitian
Notes Funding source: not reported
Conflicts of interest: declared - no conflicts of interest
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: no details were provided on the specific method of randomisation.

We attempted to contact the authors, but no response was received
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Keragiozoglou-Lampoudi 2012 (continued)

Allocation concealment Unclear risk Comment: no details were provided on the allocation concealment processes.

(selection bias) We attempted to contact the authors, but no response was received

Blinding of participants Low risk Comment: whilst blinding was not performed, it was not felt to influence the

and personnel (perfor- outcomes of this study

mance bias)

All outcomes

Blinding of outcome as- High risk Quote: "dietary intake was assessed using a 24-hour diet recall by a registered

sessment (detection bias) dietician"

All outcomes
Comment: given this study was comparing physician instruction to dieti-
cian-provided diet plans, outcome assessment by a dietician risks detection
bias in favour of the intervention group

Incomplete outcome data  Low risk Comment: all those randomised to both the intervention and control groups

(attrition bias) were accounted for in the analyses

All outcomes

Selective reporting (re- Unclear risk Comment: whilst no protocol for this study is available, all outcomes reported

porting bias) within the Results section of the written report match those described within
the Methods section. Despite this, for a study involving those with intractable
constipation, it would be expected that outcomes with a clinical focus would
be reported

Other bias Low risk No concerns for other biases

Keshtgar 2007
Study characteristics
Methods Study design: double-blind, randomised trial

Setting: tertiary care (inpatient paediatrics), single-centre (Guy's and St Thomas' Hospital, United
Kingdom)

Study period: April 2001 to April 2003

Participants

Case definition: chronic idiopathic constipation, defined as failure to respond to laxative treatment
and manual evacuation of stool with or without anal dilatation under anaesthesia. Duration of laxative
therapy (median (IQR)): 1G 80 (5 to 144), CG 66 (13 to 117) months

Baseline investigations: intestinal transit study, anorectal manometry, anal endosonography, plain
film radiography

Inclusion criteria: 4 to 16 years of age with chronic idiopathic constipation. At least 2 of the following 4
criteria should have been fulfilled for the definition of constipation and faecal soiling: stool frequency

of fewer than 3 times per week; soiling frequency of 2 or more times per week; periodic passage of large
amounts of stool at least once every 7 to 30 days; and presence of a palpable abdominal or rectal mass.

Exclusion criteria: underlying anorectal anomaly or endocrine abnormality; neuropathic bowel; learn-
ing difficulties; and evidence of anal sphincter damage on endosonography or a low anal sphincter
pressure of less than 30 mmHg on manometry

Number randomised: IG 21, CG 21

Number analysed: IG 21, CG 21 (3 months); IG 20 (1 = lost to follow-up), CG 20 (1 = lost to follow-up) (12
months)
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Keshtgar 2007 (continued)

Postrandomisation dropouts (DO)/exclusions (E): IG 0, CG 0
Number completing the trial: IG 21, CG 21

Sex (M/F): IG 11/10, CG 14/7

Age (median (IQR)): IG 10 (6.0 to 14.7), CG 8.6 (4.0 to 14.9) years
Age of onset of constipation: not reported

Duration of constipation: not reported

Age of onset of constipation: not reported

Duration of constipation (median (IQR)): IG 94 (5 to 156), CG 74 (13 to 149) months

Interventions

Children stayed in the hospital postoperatively and received intensification of laxative treatment and
toilet training, and were assessed by a child psychologist. Children were encouraged to establish a reg-
ular pattern of bowel movement and laxative intake (including methylcellulose as a stool softener and
senna as a bowel stimulant). Movicol and sodium picosulfate were given if the child did not pass bowel
motion for 3 days.

Intervention group: injection of botulinum toxin into the internal anal sphincter. Performed under
general anaesthesia, 15 units of botulinum type A were injected per quadrant (total dose = 60 units) in-
to the internal anal sphincter.

Control group: myectomy of the internal anal sphincter. This was achieved by making a small trans-
verse incision on the dentate line at the 3 o'clock position, and a plane developed between the mucosa
and muscle. A strip of the internal anal sphincter was excised proximally into the distal rectum with a
length of approximately 5 cm and a width of approximately 0.5 cm.

Length of the intervention: one-off procedure

Timing of follow-up: 3, 6, and 12 months

Outcomes Method of outcome measurement: symptom severity score questionnaire (0 = best, 65 = worst)
1c. Treatment success
1d. Adverse events
2b. Painful defecation
2d. Faecal incontinence
Notes Funding source: not reported
Conflict of interest: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "computer-generated sealed-envelope allocation system"
tion (selection bias)
Allocation concealment Low risk Quote: "computer-generated sealed-envelope allocation system"
(selection bias)
Blinding of participants High risk Comment: given the invasive nature of the procedures, it would not have been

and personnel (perfor-
mance bias)

possible to blind the surgeons to the allocations. Of note, all procedures were
carried out by authors of this review
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Keshtgar 2007 (continued)
All outcomes

Blinding of outcome as- Low risk Quote: "post-operative assessments were done by a paediatrician who was
sessment (detection bias) blinded to the treatment randomisation"
All outcomes

Incomplete outcome data  Low risk Comment: full reporting of patient flow, data, and outcomes through the
(attrition bias) study

All outcomes

Selective reporting (re- Low risk Comment: whilst no protocol for this study is available, all outcomes reported
porting bias) within the Results section of the written report match those described within

the Methods section

Other bias Low risk No concerns for other biases
Mugie 2014
Study characteristics
Methods Study design: double-blind, placebo-controlled and an open-label, active-controlled period

Setting: secondary care, multicentre (33 centres across Europe)

Study period: April 2011 to March 2013

Participants Case definition: functional constipation based on the Rome Il criteria. Duration of symptoms (mean
+SD):1G 4.4 £ 4.2, CG 4.2 + 3.9 years. The majority of children had 'severe' or 'very severe' constipation
(81.7%), painful or hard bowel movements (85.9%), and a large faecal mass in the rectum (79.7%).

Baseline investigations: not reported

Inclusion criteria: aged between 6 months and 18 years with functional constipation, defined as <

3 spontaneous bowel movements/week with at least 1 of the following during the previous month

(for children aged < 4 years) or 2 months (for children aged = 4 years): = 1 episode of faecal inconti-
nence/week (after the acquisition of toileting skills); retentive posturing or excessive volitional stool re-
tention; painful or hard bowel movements; large-diameter stools; or a large faecal mass in the rectum

Exclusion criteria: underlying cause of defecation disorder (e.g. Hirschsprung’s disease, spina bifida
occulta, cystic fibrosis, or gastrointestinal malformations); significant developmental delays associat-
ed with musculoskeletal or neurologic conditions affecting the gastrointestinal tract; constipation sec-
ondary to endocrine, metabolic, neurologic, organic, autoimmune disorders, surgery, or drugs; clini-
cally significant cardiac, vascular, liver, pulmonary, or psychiatric disorders; severe renal insufficiency;
HIV; AIDS; hepatitis B; hepatitis C; or clinically significant abnormalities of haematology, urinalysis, or
blood biochemistry at screening. Children with known lactose intolerance for whom it was expected
that low doses of lactose could lead to diarrhoea or those who were known to have an allergy to one of
the investigational drugs or its excipients were also excluded. Children who were breastfed during the
study or who used any investigational drug within the 30 days preceding screening were also excluded.

Number randomised: IG 107, CG 108
Number analysed (efficacy): IG 107, CG 108
Number analysed (safety, at least 1): IG 106, CG 107

Postrandomisation dropouts (DO)/exclusions (E): IG 21 (10, early withdrawal; 6, withdrew consent;
2, non-compliance; 1, ineffective treatment; 1, adverse event; 1, lost to follow-up; 1, did not fulfil the
inclusion criteria); CG 13 (6, early withdrawal; 6, withdrew consent; 1, non-compliance; 1, ineffective
treatment; 1, adverse event)
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Mugie 2014 (Continued)

Number completing the trial: IG 96, CG 101

Sex (M/F): IG 46/60, CG 49/58

Age (mean + SD): 8.3 +4.5,CG 8.2 +4.7 years

Age of onset of constipation (mean + SD): G 4.4 +5.5,CG 4.2 + 3.9 years

Duration of constipation (median (IQR)): not reported

Interventions Children were not to change their lifestyle or diet. Legal guardians of children aged = 4 years were in-
structed to continue with toilet training (defined as at least 3, 5-minute visits to the toilet in a silent,
relaxed atmosphere after each meal) during the study. The dosing schedule was 1 to 3 hours before
evening meals. Laxatives and agents that influence bowel habits were not permitted during the run-
in period. If the child did not have a bowel movement for = 3 consecutive days, they could take 5 mg
bisacodyl or 7.5 mg/mL sodium picosulfate droplets (1 droplet per 5 kg body mass) for rescue purpos-
es. If the standard dose was insufficient, an increase was allowed after discussion with the investiga-
tor. If the child had no bowel movements, an enema (e.g. sodium dioctyl sulfosuccinate and sorbitol) or
oral agent (e.g. polyethylene glycol 3350) could be administered to remove the impaction.

Intervention group: oral prucalopride (prucalopride succinate oral solution). For children weighing <
50 kg, an initial dose of 0.04 mg/kg body weight, once daily was used. After 4 weeks, the dose could be
increased to 0.06 mg/kg or decreased to 0.02 mg/kg, based on treatment response and the presence of
safety/tolerability. Children who underwent dose adjustment remained on that dose for the remainder
of the double-blind period. Children weighing > 50 kg received 2 mg prucalopride.

Control group: oral placebo (identical in appearance and taste to the interventional agent)
Length of the intervention: 8 weeks

Timing of follow-up: week 2,4, 8

Outcomes Method of outcome measurement: participants visited the study centre for efficacy and safety assess-
ments. Quality of life was evaluated using the Pediatric Quality of Life Inventory Generic Core Scales
Version 4.0 (PedsQOL) and the PedsQL gastrointestinal symptoms module.

1b. Frequency of defecation

1c. Treatment success

1d. Adverse events

2b. Painful defecation

2c. Quality of life

2d. Faecal incontinence frequency

2e. Abdominal pain

Notes Funding source: declared - study was sponsored by Shire Development LCC

Conflict of interest: these authors disclose the following: Alexandra Green and Amy Levine are em-
ployees of Shire. Rene Kerstens, Jannie Ausma, and Magnus Ruth are former employees of Shire-
Movetis. Marc A Benninga is a consultant for AstraZeneca, Danone, Shire, Sucampo, and Zeria. The re-
maining authors disclose no conflicts.

Risk of bias
Bias Authors' judgement  Support for judgement
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Mugie 2014 (Continued)

Random sequence genera-  Low risk Quote: "randomization was organized using a central interactive web-based,

tion (selection bias) voice-response system, which applied a minimization algorithm and generat-
ed a medication number to ensure blinding"

Allocation concealment Low risk Quote: "patients and investigators were blinded to treatment allocation"

(selection bias)
Comment: whilst stated in the study report, no detail was provided on how
this was achieved. We contacted the study authors who confirmed this was
achieved via a computer system

Blinding of participants Low risk Quote: "patients and investigators were blinded to treatment allocation;

and personnel (perfor- placebo was identical in taste and appearance to prucalopride”

mance bias)

All outcomes

Blinding of outcome as- Low risk Comment: blinding of the outcome assessors is not explicitly referred to with-

sessment (detection bias) in the study report. We contacted the study authors who confirmed the out-

All outcomes come assessors were blinding to participant allocations

Incomplete outcome data  Low risk Comment: full reporting of patient flow through the study. Equal and trans-

(attrition bias) parently reported attrition between the intervention and control groups

All outcomes

Selective reporting (re- Low risk Comment: outcomes reported as described in the prospectively registered tri-

porting bias) al protocol (NCT01330381)

Other bias Low risk No concern for other biases

Southwell 2012
Study characteristics
Methods Study design: randomised, placebo-controlled trial

Setting: tertiary care (surgical outpatient clinic), single-centre (Royal Children's Hospital, Melbourne,
Australia)

Study period: not explicitly stated

Participants

Case definition: defined by the Rome Il criteria. Average duration of symptoms (mean): 1G 10.6, CG 8.5
years

Baseline investigations: slow-transit constipation confirmed by radioisotope nuclear transit study

Inclusion criteria: aged between 7 and 18 years of age and had been treated for constipation for a min-
imum of 2 years

Exclusion criteria: metabolic or hormonal causes for constipation; cognitive impairment or anorectal
retention/normal transit on their nuclear transit study were included

Number randomised: 46 (not split into IG and CG)

Number analysed: not reported

Postrandomisation dropouts (DO)/exclusions (E): not reported
Number completing the trial: IG 21, CG 21

Sex (M/F): not reported
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Southwell 2012 (continued)

Age (mean): IG 12.1 (range 7.4 to 17.7), CG 11.4 (range 7.8 to 16.5)
Age of onset of constipation (mean): IG 8.5, CG 10.6 years

Duration of constipation (range): 1G 2.7 to 14.4, CG 4.4 to 15.1 years

Interventions

Intervention group: 12 x 20-minute sessions of real interferential therapy (IFT) over 4 weeks. 2 elec-
trodes were placed paraspinally and 2 over the abdomen. Active stimulation was applied by physio-
therapists at a comfortable intensity (<40 mA, carrier frequency 4 kHz, varying beat frequency 80 to 150
Hz).

Control group: placebo therapy (as above, but with a frequency and sweep of 0)
Length of the intervention: 4 weeks

Timing of follow-up: 8 weeks

Outcomes

Notes Funding source: NHMRC and Murdoch Children's Research Institute Australia
Conflict of interest: BR has received research funding from NHMRC Australia and co-owns a patent on
this method.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: not described within the study report. We attempted to contact the

tion (selection bias) study authors for further information, but no response was received

Allocation concealment Unclear risk Comment: not described within the study report. We attempted to contact the

(selection bias) study authors for further information, but no response was received

Blinding of participants Unclear risk Comment: no information provided on the measures to blind participants and

and personnel (perfor- personnel. Aside from stating 'double-blind', no further information was pro-

mance bias) vided. We attempted to contact the authors for further information, but no re-

All outcomes sponse was received

Blinding of outcome as- Unclear risk Comment: no information provided on whether the outcome assessors were

sessment (detection bias) blinded to the treatment allocations. We attempted to contact the authors for

All outcomes further information, but no response was received

Incomplete outcome data  Low risk Comment: full flow of participants through the study is described. Clear and

(attrition bias) transparent reporting

All outcomes

Selective reporting (re- Low risk Comment: Retrospective trial registration available. The outcomes described

porting bias) within the Methods section match the outcomes reported within the Results
section

Other bias Low risk No concerns for other biases

CG: control group

IG: intervention group
IQR: interquartile range
IU: international units

mTT: modified intention-to-treat
NASPGHAN: North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition
NHMRC: National Health and Medical Research Council

Treatments for intractable constipation in childhood (Review) 57
Copyright © 2024 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

SD: standard deviation

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bekkali 2012 The study reports including people with functional constipation, but does not provide detail on the
chronicity or how refractory the disease was.

Broide 2001 The study reports including people with functional constipation, but does not provide detail on
previous therapy delivered. We are not able to describe this population as intractable constipation.

Burnett 2004 Variety of treatments offered within a nurse-led clinic, compared to attendance to a general paedi-
atric clinic (consultant-led). This is not an interventional study.

Clarke 2012 Not a randomised controlled trial. Case series of children with slow-transit constipation treated

with interferential current.

Dehghani 2012

This study focused on children with chronic constipation for more than 3 months' duration, but
does not describe the previous therapy tried. It is therefore not possible to classify this cohort as in-
tractable constipation.

Di Lorenzo 2020

Trialincluded people with functional constipation of at least 2 months' duration prior to enrol-
ment. This does not meet the criteria for intractable constipation used in the review.

Diaz 2020

The study reports including people with functional constipation, but does not provide detail on the
chronicity or how refractory the disease was.

Gondo 2020

Trial included people with functional constipation of at least 2 months' duration prior to enrol-
ment. This does not meet the criteria for intractable constipation used in the review.

Gremse 2000

The study reports including people with chronic constipation, but does not provide detail on the
chronicity or how refractory the disease was.

Heemskerk 2021

This study protocol proposes including participants aged 14 to 80 years of age, with no indication
of subgroup analyses for participants less than 18 years. It therefore lies outside the scope of this
review.

Ismail 2009

This study included people who relapsed (constipation) following cessation of transcutaneous
electric stimulation, received as part of another RCT. Within this study, people who previously com-
pleted another RCT were offered the opportunity to continue therapy within their home environ-
ment. We have excluded this study on the grounds of incorrect study design.

ISRCTN24521269

Trial protocol was registered in 2005. No publication since, and the authors listed were not con-
tactable. We have excluded this as incorrect study design (protocol only, with no study report).

Keshtgar 2005

The study reports including people with chronic constipation, but does not provide detail on the
chronicity. From the baseline demographic results, it is noted that the range of symptoms in the
control group includes 2 months, which falls outside the case definition used for intractable consti-
pation in this review.

Khan 2020

This study is not a randomised trial. Participants were split into 4 groups; however, a randomised
methodology was not incorporated. We have excluded this study on grounds of incorrect study de-
sign.

Loening-Baucke 2006

Trialincluded people with functional constipation of at least 2 months' duration prior to enrol-
ment. This does not meet the criteria for intractable constipation used in the review.

Treatments for intractable constipation in childhood (Review) 58
Copyright © 2024 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Study Reason for exclusion

Modin 2018 The study reports including people with functional constipation, but does not provide detail on the
chronicity or how refractory the disease was.

Nakajima 2019 This study included participants = 15 years of age, therefore does not focus exclusively on a paedi-
atric population.

NCT03054805 Trial protocol; no study report published. Trial included people with functional constipation of at
least 1 month duration prior to enrolment. This does not meet the criteria for intractable constipa-
tion used in the review.

Nurko 2000 The study reports including people with functional constipation, but does not provide detail on the
chronicity or how refractory the disease was.

Peng 2006 This study included people above the age of 18 and thus did not include any children. It therefore
lies outside the scope of this review.

Radwan 2021 The study reports including people with functional constipation, but does not provide detail on the
chronicity or how refractory the disease was.

Strisciuglio 2021 The study reports including people with functional constipation, but does not provide detail on the
chronicity or how refractory the disease was.

Thomson 2008 The study reports including people with functional constipation, but does not provide detail on
previous therapy delivered. We note from the baseline demographic tables that ~92% participants
had tried laxative therapy, meaning not all participants have tried conventional laxative therapy.
The study therefore does not meet the inclusion criteria of the review due to failure to meet the
case definition for intractable constipation.

Velasco-Benitez 2023 Not an RCT

Weifeng 2021 This study included people above the age of 18 years and thus did not include any children. It
therefore lies outside the scope of this review.

RCT: randomised controlled trial

Characteristics of studies awaiting classification [ordered by study ID]

ACTRN12620000131954

Methods Study design: double-blind, randomised, placebo-controlled
Setting: secondary care, single-centre (Waikato Hospital, Australia)

Study period (proposed): August 2020 to February 2021

Participants Case definition: Rome IV criteria. No detail provided on the chronicity or length of disease. This
would need clarifying before inclusion in subsequent reviews.

Inclusion criteria: children aged between 5 and 15 years; primary diagnosis of chronic idiopathic
constipation.

Exclusion criteria: people with an identified organic cause for constipation

Sample size target: 108
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ACTRN12620000131954 (Continued)

Interventions

Intervention group: parents of children will be trained to use the transcutaneous electrical stim-
ulator at home. Devices will deliver 4-kilohertz carrier frequency, a beat frequency of 80 to 160 Hz
with an intensity of less than 33 mA.

Control group: the control arm will be given identical devices modified by the manufacturer to de-
liver a similar 4-kilohertz carrier frequency with a beat frequency of 80 to 160 Hz with an intensity
of less than 33 mA. This is identical to the treatment arm. After the first minute of application, de-
vices provided to the control arm will be modified to gradually ramp down and stop all current de-
livered over a period of 5 minutes.

Length of the intervention: 1 hour of treatment per day over a 6-week period

Timing of follow-up: 6 weeks

Outcomes Primary outcomes: mean number of spontaneous bowel motions per week between treatment
and control groups (measured using bowel diaries)
Secondary outcomes: mean number of soiling accidents per week (measured using bowel diaries)
Notes
NCT05035784
Methods Study design: randomised, double-blind controlled trial

Setting: secondary care, single-centre
Study period (proposed): August 2019 to March 2022

Status: recruiting

Participants

Case definition: Rome IV criteria. No detail provided on the chronicity or length of the disease. This
would need clarifying before inclusion in subsequent reviews.

Inclusion criteria: 4 to 14 years of age. Rome IV criteria for childhood constipation; after a course
of polyethylene glycol and a course of Chinese medicine treatment were ineffective; barium enema
showing faecal impaction.

Exclusion criteria: congenital and/or acquired intestinal diseases, such as congenital megacolon,
intestinal stenosis, polyps, Crohn's disease, tuberculosis, inflammation, and tumours; anorectal
diseases, such as anal atresia, fistula, abscess, and tumour; neurological diseases, such as brain
and spinal cord diseases; genetic metabolic diseases; psychosocial and behavioural diseases; other
systemic diseases.

Sample size target: 110

Interventions

Intervention group: faecal supernatant

Control group: a placebo designed to match the faecal bacterial transplantation + retrograde
colonic enema group based on appearance

Length of the intervention: one-off procedure

Timing of follow-up: week 4 and 12

Outcomes Primary outcome: frequency of defecation
Secondary outcomes: frequency of bowel movements per week, painful or hard bowel move-
ments, large-diameter or scybalous stools, excessive volitional stool retention, encopresis
Treatments for intractable constipation in childhood (Review) 60
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NCT05035784 (Continued)

Notes

Characteristics of ongoing studies [ordered by study ID]

NCT05059756

Study name PTNS and PFR in the treatment of childhood constipation

Methods Study design: randomised, sham-controlled trial
Setting: secondary care, single-centre
Study period (proposed): September 2020 to May 2020
Status: recruiting

Participants Inclusion criteria: 4 to 14 years old; meeting the Roman IV criteria for childhood constipation; 1
course of polyethylene glycol and 1 course of Chinese medicine treatment (ineffective); pelvic floor
surface electromyography (EMG) and 3-D manometry of the anus revealed pelvic floor dysfunction.
Exclusion criteria: intestinal stenosis due to organic diseases (e.g. anal fissure, inflammation, in-
testinal polyps, intestinal adhesion, Crohn's disease, intestinal tuberculosis, tumour, etc.); con-
stipation due to congenital diseases (e.g. congenital megacolon, sigmoid colon, etc.); metabolic
endocrine diseases, neurological diseases, and mental diseases; children diagnosed as outlet ob-
structive constipation and mixed functional constipation; children with severe systemic diseases;
children with positive occult blood in stool routine examination.
Sample size target: 84

Interventions Intervention group: PTNS and PFR (twice daily)
Control group: sham PTNS and PFR (twice daily)
Length of the intervention: not described
Timing of follow-up: week 4 and 12

Outcomes Primary outcome: frequency of defecation
Secondary outcomes: frequency of bowel movements per week, painful or hard bowel move-
ments, large-diameter or scybalous stools, excessive volitional stool retention, encopresis

Starting date 8 September 2020

Contact information Shucheng Zhang (zhangshucheng76@126.com)

Notes

PFR: pelvic floor rehabilitation
PTNS: percutaneous tibial nerve stimulation

DATA AND ANALYSES
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Comparison 1. Botulinum toxin A injection versus stool softeners

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.1 Treatment success 1 88 Risk Ratio (M-H, Random, 95% Cl) 37.00[5.31,257.94]
1.2 Stool consistency 1 88 Risk Ratio (M-H, Random, 95% Cl) 0.35[0.21,0.59]
1.3 Painful defecation 1 88 Risk Ratio (M-H, Random, 95% Cl) 0.18[0.09, 0.36]
1.4 Faecal incontinence 1 88 Risk Ratio (M-H, Random, 95% Cl) 0.16 [0.05, 0.50]

Analysis 1.1.

Botulinum toxin A injection Stool softeners Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDETFG
Ahmadi 2013 37 44 1 44 100.0% 37.00 [5.31, 257.94] B 22072200
Total (95% CI) 44 44 100.0% 37.00 [5.31, 257.94] ’

Total events: 37 1

Heterogeneity: Not applicable
Test for overall effect: Z = 3.64 (P = 0.0003)
Test for subgroup differences: Not applicable

0.001 01 1 10 1000
Favours stool softeners Favours botulinum toxin A injection

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 1.2. Comparison 1: Botulinum toxin A injection versus stool softeners, Outcome 2: Stool consistency

Botulinum toxin A injection Stool softeners Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Ahmadi 2013 12 44 34 44 100.0% 0.35[0.21, 0.59] ] 2207?2200
Total (95% CI) 44 44 100.0% 0.35[0.21, 0.59] ’

Total events: 12 34

Heterogeneity: Not applicable 0.002 0.1 1 10 500

Test for overall effect: Z = 4.01 (P < 0.0001) Favours stool softeners

Test for subgroup differences: Not applicable

Favours botulinum toxin A injection

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Comparison 1: Botulinum toxin A injection versus stool softeners, Outcome 1: Treatment success

Treatments for intractable constipation in childhood (Review)
Copyright © 2024 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

62



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Analysis 1.3. Comparison 1: Botulinum toxin A injection versus stool softeners, Outcome 3: Painful defecation

Botulinum toxin A injection Stool softeners Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDETFG
Ahmadi 2013 7 a4 39 44 100.0% 0.18[0.09, 0.36] B N N X
Total (95% CI) 44 44 100.0% 0.18 [0.09, 0.36] ‘
Total events: 7 39
Heterogeneity: Not applicable 0.002 0.1 1 10 500

Test for overall effect: Z = 4.90 (P < 0.00001)
Test for subgroup differences: Not applicable

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 1.4. Comparison 1: Botulinum toxin A injection versus stool softeners, Outcome 4: Faecal incontinence

Botulinum toxin A injection

Stool softeners

Risk Ratio

Favours botulinum toxin A injection

Risk Ratio

Favours stool softeners

Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDETF G
Ahmadi 2013 3 44 19 44 100.0% 0.16 [0.05, 0.50] I 2720?2200
Total (95% CI) 44 44 100.0% 0.16 [0.05, 0.50] ’

Total events: 3 19

Heterogeneity: Not applicable
Test for overall effect: Z = 3.16 (P = 0.002)
Test for subgroup differences: Not applicable

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Comparison 2. Lubiprostone versus placebo

0.002 01 1 10 500
Favours botulinum toxin A injection

Favours stool softeners

Outcome or subgroup No. of studies

No. of partici-

Statistical method

Effect size

title pants

2.1 Treatment success 1 606 Risk Ratio (M-H, Random, 95% Cl) 1.29[0.87,1.92]
2.2 Adverse events 1 606 Risk Ratio (M-H, Random, 95% Cl) 1.05[0.91, 1.21]
2.3 Painful defecation 1 606 Mean Difference (IV, Random, 95% Cl) -0.16 [-0.35, 0.03]
2.4 Faecal incontinence 1 606 Mean Difference (IV, Random, 95% Cl) -0.03[-0.11, 0.05]
2.5 Abdominal pain 1 606 Mean Difference (IV, Random, 95% Cl) -0.07 [-0.20, 0.06]
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Analysis 2.1. Comparison 2: Lubiprostone versus placebo, Outcome 1: Treatment success

Lubiprostone Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Benninga 2021 75 404 29 202 100.0% 1.29[0.87, 1.92] 0000000
Total (95% CI) 404 202 100.0% 1.29[0.87, 1.92]
Total events: 75 29
Heterogeneity: Not applicable 01 02 05 1 2 5 10
Test for overall effect: Z = 1.28 (P = 0.20) Favours placebo Favours lubiprostone

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 2.2. Comparison 2: Lubiprostone versus placebo, Outcome 2: Adverse events

Lubiprostone Placebo Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Benninga 2021 239 404 114 202 100.0% 1.05[0.91, 1.21] o+ o+ o+t
Total (95% CI) 404 202 100.0% 1.05[0.91, 1.21]
Total events: 239 114
Heterogeneity: Not applicable 0.2 0.5 1 ) 5
Test for overall effect: Z = 0.63 (P = 0.53) Favours placebo Favours lubiprostone

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 2.3. Comparison 2: Lubiprostone versus placebo, Outcome 3: Painful defecation

Lubiprostone Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI A B CDETFG
Mugie 2014 -0.81 1.2 404 -0.65 11 202 100.0% -0.16[-0.35, 0.03] B 0000000
Total (95% CI) 404 202 100.0% -0.16 [-0.35, 0.03] ’.
Heterogeneity: Not applicable
Test for overall effect: Z = 1.64 (P = 0.10) 1 05 0 0.5 1
Test for subgroup differences: Not applicable Favours lubiprostone Favours placebo
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Analysis 2.4. Comparison 2: Lubiprostone versus placebo, Outcome 4: Faecal incontinence

Lubiprostone Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETFG
Mugie 2014 0.04 0.37 404 0.07 0.48 202 100.0% -0.03 [-0.11, 0.05] 0000000
Total (95% CI) 404 202 100.0% -0.03 [-0.11, 0.05]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.78 (P = 0.44) 05 025 0 0.25 0.5

Test for subgroup differences: Not applicable Favours lubiprostone Favours placebo
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 2.5. Comparison 2: Lubiprostone versus placebo, Outcome 5: Abdominal pain

Lubiprostone Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mugie 2014 -0.42 0.84 404 -0.35 0.76 202 100.0% -0.07 [-0.20, 0.06]
Total (95% CI) 404 202 100.0% -0.07 [-0.20, 0.06]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.03 (P = 0.30) 05 0.25 0 0.25

Test for subgroup differences: Not applicable Favours lubiprostone

Comparison 3. Rectal sodium dioctyl sulfosuccinate and sorbitol versus oral polyethylene glycol laxatives

Favours placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3.1 Treatment success 1 102 Risk Ratio (M-H, Random, 95% Cl) 1.33[0.83,2.14]

3.2 Painful defecation 1 102 Risk Ratio (M-H, Random, 95% Cl) 2.50[0.84, 7.46]

3.3 Faecal incontinence 1 102 Risk Ratio (M-H, Random, 95% Cl) 1.08[0.75, 1.55]

3.4 Abdominal pain 1 102 Risk Ratio (M-H, Random, 95% Cl) 1.60[0.80, 3.18]
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Analysis 3.1. Comparison 3: Rectal sodium dioctyl sulfosuccinate and sorbitol
versus oral polyethylene glycol laxatives, Outcome 1: Treatment success

Rectal sodium dioctyl sulfosuccinate and sorbitol Oral polyethylene glycol laxatives Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETFG
Bongers 2009 24 51 18 51 100.0% 1.33[0.83, 2.14] - 0900200
Total (95% CI) 51 51 100.0% 1.33[0.83, 2.14] R
Total events: 24 18
i e
Heterogeneity: Not applicable 0.5 5

Test for overall effect: Z = 1.19 (P = 0.23)
Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 3.2. Comparison 3: Rectal sodium dioctyl sulfosuccinate and sorbitol

Favours oral polyethylene glycol laxatives

versus oral polyethylene glycol laxatives, Outcome 2: Painful defecation

Favours rectal sodium dioctyl sulfosuccinate and sorbitol

Rectal sodium dioctyl sulfosuccinate and sorbitol Oral polyethylene glycol laxatives Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bongers 2009 10 51 4 51  100.0% 2.50[0.84, 7.46] {
Total (95% CI) 51 51 100.0% 2.50[0.84, 7.46] 4-
Total events: 10 4
Heterogeneity: Not applicable 0.01 o1 10 100

Test for overall effect: Z = 1.64 (P = 0.10)
Test for subgroup differences: Not applicable

Analysis 3.3. Comparison 3: Rectal sodium dioctyl sulfosuccinate and sorbitol

Favours rectal sodium dioctyl sulfosuccinate and sorbitol

versus oral polyethylene glycol laxatives, Outcome 3: Faecal incontinence

Rectal sodium dioctyl sulfosuccinate and sorbitol

Oral polyethylene glycol laxatives

Risk Ratio Risk Ratio

Favours oral polyethylene glycol laxatives

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bongers 2009 28 51 26 51 100.0% 1.08[0.75, 1.55]

Total (95% CI) 51 51 100.0% 1.08[0.75, 1.55]

Total events: 28 26

Heterogeneity: Not applicable
Test for overall effect: Z = 0.40 (P = 0.69)
Test for subgroup differences: Not applicable

0.2 05 1 2
Favours rectal sodium dioctyl sulfosuccinate and sorbitol

Analysis 3.4. Comparison 3: Rectal sodium dioctyl sulfosuccinate and
sorbitol versus oral polyethylene glycol laxatives, Outcome 4: Abdominal pain

Rectal sodium dioctyl sulfosuccinate and sorbitol

Oral polyethylene glycol laxatives

Risk Ratio Risk Ratio

5
Favours oral polyethylene glycol laxatives

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bongers 2009 16 51 10 51  100.0% 1.60[0.80, 3.18] 74.*

Total (95% CI) 51 51 100.0% 1.60 [0.80 , 3.18] 4‘

Total events: 16 10

Heterogeneity: Not applicable 01 02 05 2 5 10

Test for overall effect: Z = 1.34 (P = 0.18)
Test for subgroup differences: Not applicable

Comparison 4. Biofeedback therapy versus no intervention

Favours rectal sodium dioctyl sulfosuccinate and sorbitol

Favours oral polyethylene glycol laxatives

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.1 Non-fulfilment of Rome criteria 1 24 Risk Ratio (M-H, Random, 95%  2.50[1.08, 5.79]

Cl)
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Analysis 4.1. Comparison 4: Biofeedback therapy versus no
intervention, Outcome 1: Non-fulfilment of Rome criteria

Biofeedback therapy No intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Risk of Bias
A BCDETFG

Castilla 2021 10 12 4 12 100.0% 2.50[1.08, 5.79] _._

Total (95% CI) 12 12 100.0% 2.50 [1.08, 5.79] ‘
Total events: 10 4

Heterogeneity: Not applicable 0,0:05 ofl 1 1:0 2(:)0

2222002

Test for overall effect: Z = 2.14 (P = 0.03) Favours no intervention Favours biofeedback therapy

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Comparison 5. Intrarectal electromotive botulinum toxin A versus botulinum toxin A injection

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method
tle pants

Effect size

5.1 Non-fulfilment of 1 60 Risk Ratio (M-H, Random, 95% Cl)
Rome criteria

0.96 [0.76, 1.22]

5.2 Frequency of defeca- 1 60 Mean Difference (IV, Random, 95% CI)  0.00 [-1.87, 1.87]
tion

5.3 Adverse events 1 60 Risk Ratio (M-H, Random, 95% Cl) 0.20[0.01, 4.00]
5.4 Stool consistency 1 60 Risk Ratio (M-H, Random, 95% Cl) 0.92[0.69, 1.21]
5.5 Painful defecation 1 60 Risk Ratio (M-H, Random, 95% CI) 1.75[0.57,5.36]
5.6 Quality of life 1 60 Mean Difference (IV, Random, 95% CI)  0.00 [-5.04, 5.04]
5.7 Faecal incontinence 1 60 Mean Difference (IV, Random, 95% CI)  0.00 [-1.70, 1.70]
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Analysis 5.1. Comparison 5: Intrarectal electromotive botulinum toxin A
versus botulinum toxin A injection, Outcome 1: Non-fulfilment of Rome criteria

Intrarectal electromotive botulinum toxin A Botulinum toxin A injection Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Kajbafzadeh 2020 24 30 25 30 100.0% 0.96 [0.76, 1.22] 72072000
Total (95% CI) 30 30 100.0% 0.96 [0.76 , 1.22]
Total events: 24 25
Heterogeneity: Not applicable 01 02 05 1 5 5 10
Test for overall effect: Z = 0.33 (P = 0.74) Favours botulinum toxin A injection Favours intrarectal electromotive botulinum toxin A

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

. . o . .

Analysis 5.2. Comparison 5: Intrarectal electromotive botulinum toxin A
. . . o . .
versus botulinum toxin A injection, Outcome 2: Frequency of defecation
Intrarectal electromotive botulinum toxin A Botulinum toxin A injection Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETFG
Kajbafzadeh 2020 7 37 30 7 37 30 100.0% 0.00[-1.87,, 1.87] 202000
Total (95% CI) 30 30 100.0% 0.00 [-1.87, 1.87]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00) a0 5 0 5 10
Test for subgroup differences: Not applicable Favours intrarectal electromotive botulinum toxin A Favours botulinum toxin A injection
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
. . o .
Analysis 5.3. Comparison 5: Intrarectal electromotive botulinum
. . . . o .
toxin A versus botulinum toxin A injection, Outcome 3: Adverse events
Intrarectal electromotive botulinum toxin A Botulinum toxin A injection Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDETFG
Kajbafzadeh 2020 0 30 2 30 100.0% 0.20 [0.01 , 4.00] 202000
Total (95% CI) 30 30 100.0% 0.20 [0.01, 4.00]
Total events: 0 2
Heterogeneity: Not applicable 0.001 01 1 10 1000
Test for overall effect: Z = 1.05 (P = 0.29) Botulinum toxin A injection Intrarectal electromotive botulinum toxin A

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Analysis 5.4. Comparison 5: Intrarectal electromotive botulinum toxin
A versus botulinum toxin A injection, Outcome 4: Stool consistency

Intrarectal electromotive botulinum toxin A Botulinum toxin A injection Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kajbafzadeh 2020 22 30 24 30 100.0% 0.92[0.69, 1.21]
Total (95% CI) 30 30 100.0% 0.92[0.69, 1.21]
Total events: 22 24
Heterogeneity: Not applicable 01 02 05 1 2 5 10
Test for overall effect: Z = 0.61 (P = 0.54) Favours botulinum toxin A injection Favours intrarectal electromotive botulinum toxin A

Test for subgroup differences: Not applicable

Analysis 5.5. Comparison 5: Intrarectal electromotive botulinum toxin
A versus botulinum toxin A injection, Outcome 5: Painful defecation

Intrarectal electromotive botuli toxin A li toxin A injecti Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Kajbafzadeh 2020 7 30 4 30 100.0% 1.75[0.57, 5.36]

Total (95% CI) 30 30 100.0% 1.75[0.57 , 5.36]

Total events: 7 4

Heterogeneity: Not applicable 0?1 sz 0?5 1 é g 1’0

Test for overall effect: Z = 0.98 (P = 0.33) Favours intrarectal electromotive botulinum toxin A Favours botulinum toxin A injection

Test for subgroup differences: Not applicable

Analysis 5.6. Comparison 5: Intrarectal electromotive botulinum
toxin A versus botulinum toxin A injection, Outcome 6: Quality of life
Intrarectal electromotive botulinum toxin A Botulinum toxin A injection Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total ‘Weight IV, Random, 95% CI IV, Random, 95% CI

Kajbafzadeh 2020 55 9.6 30 55 10.3 30 100.0% 0.00 [-5.04 , 5.04]

Total (95% CI) 30 30 100.0% 0.00 [-5.04 , 5.04]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P = 1.00) 10 5 0 5 10

Test for subgroup differences: Not applicable Favours intrarectal electromotive botulinum toxin A Favours botulinum toxin A injection

Analysis 5.7. Comparison 5: Intrarectal electromotive botulinum toxin
A versus botulinum toxin A injection, Outcome 7: Faecal incontinence
Intrarectal electromotive botulinum toxin A Botulinum toxin A injection Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total ‘Weight IV, Random, 95% CI IV, Random, 95% CI

Kajbafzadeh 2020 0 2.96 30 0 37 30 100.0% 0.00 [-1.70, 1.70] ¢ N

Total (95% CI) 30 30 100.0% 0.00 [-1.70, 1.70]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P = 1.00) s o 1

Test for subgroup differences: Not applicable Favours intrarectal electromotive botulinum toxin A Favours botulinum toxin A injection

Comparison 6. Botulinum toxin A injection versus myectomy of the internal anal sphincter
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

6.1 Treatment success 1 42 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.75, 1.34]
6.2 Adverse events 1 42 Risk Ratio (M-H, Random, 95% Cl) Not estimable
6.3 Painful defecation 1 42 Risk Ratio (M-H, Random, 95% Cl) 1.44[0.80, 2.62]
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Outcome or subgroup title No. of studies No. of parti Statistical method Effect size
pants
6.4 Faecal incontinence 1 42 Risk Ratio (M-H, Random, 95% Cl) 1.27[0.77,2.11]

Analysis 6.1. Comparison 6: Botulinum toxin A injection versus
myectomy of the internal anal sphincter, Outcome 1: Treatment success

Botulinum toxin A injection

Myectomy of the internal anal sphincter

Risk Ratio

Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Keshtgar 2007 17 17 21 100.0% 1.00[0.75, 1.34] + o+ @+ o+ o+ o+
Total (95% CI) 21 100.0% 1.00 [0.75, 1.34]

Total events: 17 17

Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Test for subgroup differences: Not applicable

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

Favours botulinum toxin A injection

0.01

0.1 1 0 100
Favours myectomy of the internal anal sphincter

(G) Other bias
Analysis 6.2. Comparison 6: Botulinum toxin A injection versus
myectomy of the internal anal sphincter, Outcome 2: Adverse events
Botulinum toxin A injection Myectomy of the internal anal sphincter Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Keshtgar 2007 0 0 21 Not estimable + + @+ o+ o+ o+
Total (95% CI) 21 Not estimable

Total events: 0 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable
Test for subgroup differences: Not applicable

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

Favours botulinum toxin A injection

0.01

01 0 100
Favours myectomy of the internal anal sphincter

(G) Other bias
Analysis 6.3. Comparison 6: Botulinum toxin A injection versus
myectomy of the internal anal sphincter, Outcome 3: Painful defecation
Botulinum toxin A injection Myectomy of the internal anal sphincter Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI
Keshtgar 2007 13 9 21 100.0% 1.44[0.80, 2.62]
Total (95% CI) 21 100.0% 1.44[0.80, 2.62]
Total events: 13 9
Heterogeneity: Not applicable 0})1 0?1 1 fo 160

Test for overall effect: Z =1.21 (P = 0.23)
Test for subgroup differences: Not applicable

Favours botulinum toxin A injection

Favours myectomy of the internal anal sphincter
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Analysis 6.4. Comparison 6: Botulinum toxin A injection versus
myectomy of the internal anal sphincter, Outcome 4: Faecal incontinence

Botulinum toxin A injection Myectomy of the internal anal sphincter Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Keshtgar 2007 14 21 21 100.0% 1.27[0.77, 2.11]
Total (95% CI) 21 21 100.0% 1.27[0.77, 2.11]
Total events: 14
Heterogeneity: Not applicable 0_61 0?1 1 1§0 160
Test for overall effect: Z = 0.93 (P = 0.35) Favours botulinum toxin A injection Favours myectomy of the internal anal sphincter
Test for subgroup differences: Not applicable
Comparison 7. Prucalopride versus placebo
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
7.1 Frequency of defecation 1 215 Mean Difference (IV, Random, 95% 0.50 [-0.06, 1.06]
Cl)
7.2 Treatment success 1 215 Risk Ratio (M-H, Random, 95% Cl) 0.96 [0.53, 1.72]
7.3 Adverse events 1 215 Risk Ratio (M-H, Random, 95% Cl) 1.15[0.94, 1.39]
7.4 Painful defecation 1 215 Mean Difference (IV, Random, 95% -0.20 [-0.54, 0.14]
Cl)
7.5 Quality of life (child-re- 1 215 Mean Difference (IV, Random, 95% 1.20[-2.31,4.71]
ported) Cl)
7.6 Quality of life (parent-re- 1 215 Mean Difference (IV, Random, 95% 2.40[-1.36,6.16]
ported) Cl)
7.7 Faecal incontinence 1 215 Mean Difference (IV, Random, 95% 5.20[-8.89, 19.29]
Cl)
7.8 Abdominal pain 1 215 Mean Difference (IV, Random, 95% 0.10[-0.13,0.33]

Cl)

Analysis 7.1. Comparison 7: Prucalopride versus placebo, Outcome 1: Frequency of defecation

Prucalopride Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETFG
Mugie 2014 1.5 2.35 107 1 1.78 108 100.0% 0.50 [-0.06 , 1.06] PPPIP®®
Total (95% CI) 107 108 100.0% 0.50 [-0.06 , 1.06]

Heterogeneity: Not applicable
Test for overall effect: Z = 1.76 (P = 0.08)
Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

4 4 4
+ + + +

4 2 0 2 4
Favours placebo Favours prucalopride
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Analysis 7.2. Comparison 7: Prucalopride versus placebo, Outcome 2: Treatment success

Prucalopride Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDETFG
Mugie 2014 18 107 19 108 100.0% 0.96 [0.53, 1.72] 0000000
Total (95% CI) 107 108 100.0% 0.96 [0.53 , 1.72]
Total events: 18 19
Heterogeneity: Not applicable 0.05 02 1 5 20

Test for overall effect: Z = 0.15 (P = 0.88)
Test for subgroup differences: Not applicable

Favours placebo Favours prucalopride

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
Analysis 7.3. Comparison 7: Prucalopride versus placebo, Outcome 3: Adverse events
Prucalopride Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Mugie 2014 75 107 66 108 100.0% 1.15[0.94, 1.39] 0000000
Total (95% CI) 107 108 100.0% 1.15[0.94, 1.39]
Total events: 75 66

01 02 05 1 2 5 10
Favours prucalopride Favours placebo

Heterogeneity: Not applicable
Test for overall effect: Z = 1.38 (P =0.17)
Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 7.4. Comparison 7: Prucalopride versus placebo, Outcome 4: Painful defecation

Prucalopride Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Mugie 2014 -0.6 1.36 107 -0.4 1.19 108  100.0% -0.20 [-0.54, 0.14]
Total (95% CI) 107 108 100.0% -0.20 [-0.54 , 0.14]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.15 (P = 0.25) 1 05 0 0.5 1

Test for subgroup differences: Not applicable Favours prucalopride

Favours placebo
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Analysis 7.5. Comparison 7: Prucalopride versus placebo, Outcome 5: Quality of life (child-reported)

Prucalopride Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Mugie 2014 39 13.8 107 2.7 124 108 100.0% 1.20[-2.31, 4.71]
Total (95% CI) 107 108 100.0% 1.20 [-2.31, 4.71]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50) 10 = 0 5 10
Test for subgroup differences: Not applicable Favours placebo Favours prucalopride

Analysis 7.6. Comparison 7: Prucalopride versus placebo, Outcome 6: Quality of life (parent-reported)

Prucalopride Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Mugie 2014 6.5 13.9 107 4.1 14.2 108  100.0% 2.40[-1.36, 6.16]
Total (95% CI) 107 108 100.0% 2.40 [-1.36, 6.16]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.25 (P = 0.21) 10 = 0 5 10
Test for subgroup differences: Not applicable Favours placebo Favours prucalopride

Analysis 7.7. Comparison 7: Prucalopride versus placebo, Outcome 7: Faecal incontinence

Prucalopride Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mugie 2014 -8.7 36.85 107 -13.9 64.91 108  100.0% 5.20 [-8.89, 19.29]
Total (95% CI) 107 108 100.0% 5.20 [-8.89, 19.29]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.72 (P = 0.47) 50 5 0 5 50
Test for subgroup differences: Not applicable Favours prucalopride Favours placebo

Analysis 7.8. Comparison 7: Prucalopride versus placebo, Outcome 8: Abdominal pain

Prucalopride Placebo Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Mugie 2014 -0.2 0.76 107 -0.3 0.94 108 100.0% 0.10[-0.13, 0.33]

Total (95% CI) 107 108 100.0% 0.10 [-0.13, 0.33]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.86 (P = 0.39) 1 05 0 0.5 1

Test for subgroup differences: Not applicable Favours prucalopride Favours placebo
Treatments for intractable constipation in childhood (Review) 73
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ADDITIONAL TABLES
Table 1. Characteristics of included studies - interventions, length of intervention, trial registrations

Study ID Interven- Description of thein-  Control Description Concurrent therapy
tion group tervention group of the control

Length of
interven-
tion

Trial regis-
tered

Trial reg-
istry out-
comes pub-
lished

Ahmadi Botulinum Botulinum toxinAwas  Stool soft- Not recorded Both groups had rectal disim-
2013 toxin injec- injected under gen- eners (no paction with phosphate and
tion eral anaesthesia into further de- saline enemas before starting the

3 regions of the anal tails provid- study.

sphincter (3,6,and 9 ed)

o'clock). Total dose of

botulinum toxin A was

160 units (80 units at

6 o'clock, 40 units at 3

o'clock, and 40 units

at 9 o'clock). The toxin

was injected into both

internal and external

anal sphincters.

One-off in-
tervention

Not regis-
tered

N/A

Bel- Ery- Oral erythromycin es- Placebo No further de-  Children were admitted to hospi-
lomo-Branddo thromycin tolate 20 mg/kg/day tails tal for faecal impaction removal
2003 estolate (splitinto 4 doses), giv- by consecutive enemas. After
en 6 hours apart. The colonic cleansing, an oral os-
maximum daily dose motic laxative was prescribed as
was 1000 mg. maintenance therapy to estab-
lish a regular frequency of bow-
el movements. Lactulose (667
mg/mL) or magnesium hydrox-
ide (80 mg/mL) was administered
at a daily dose of 2 mL/kg, with a
maximum dose of 60 mL. Partic-
ipants were instructed to use a
saline-glycol enema when there
was no spontaneous stool move-
ment after a 72-hour period. The
dose of initially prescribed laxa-
tive was maintained, reduced, or
increased according to stool fre-
quency, faecal consistency, and
stool passage conditions which
occurred during the previous 2
weeks. The laxative dose was re-
duced when participants men-

4 weeks

Not regis-
tered

N/A

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]

SM3IADY J13BWSISAS JO seqeleq auelyd0)

*33UaPIAS parshaL



“P17 ‘suos 73 AS)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L +z0z © ySuAdod

(ma1nay) pooypiiys ui uonpedi}suod ajqeldeliul 10§ SUSWILDIL

SL

Table 1. Characteristics of included studies - interventions, length of intervention, trial registrations (continved)

tioned liquid faecal consisten-

cy and increased evacuation in
the presence of hard/scybalous
faecal consistency or a stool fre-
quency of less than 3 per week or
enema requirement during the
previous period.

Benninga Lubipros- Oral lubiprostone Placebo No further de-  Nil 12 weeks NCT02042183 Yes
2021 tone 12 pg twice a day (if tails (prospec-
weight <50 kg) or oral tively regis-
lubiprostone 24 ug tered)
twice a day (if weight >
50 kg)
Bongers Rectal sodi-  3rectal enemasweek-  Oral poly- Oral laxative All children underwent rectal dis- 52 weeks ISRCTN9908929%s
2009 um dioctyl ly during the first 3 ethylene therapy con- impaction by rectal enema (120 (retrospec-
sulfosucci- months. Thereafter, glycol laxa- sisted of poly-  mL sodium dioctyl sulfosuccinate tively regis-
nate + sor- this frequency wasre-  tive ethylene gly- and sorbitol) on 3 consecutive tered)
bitolenema  duced by 1 enema per col, with a days to achieve an empty rectum
week every 3 months. starting dose before starting the treatment tri-
Rectal enema consist- of 0.5 g/kg. al. If rectal disimpaction was un-
ed of 120 mL sodium If treatment successful, rectal enemas were
dioctyl sulfosuccinate was consid- continued for a maximum of 7
and sorbitol. Conven- ered insuf- days.
tional therapy was de- ficient, the
livered alongside the dose was op-
intervention. timised to a
maximum of
1.5g/kg. A
rectal enema
or bisacodyl
suppository of
5 mg was on-
ly prescribed
in case of re-
occurrence
of faecal im-
paction.
Castilla2021 Biofeedback No further details pro- Nointerven-  N/A Nil Not record- Not regis- N/A
therapy vided. tion ed tered
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Table 1. Characteristics of included studies - interventions, length of intervention, trial registrations (continved)

Kajbafzadeh Intrarectal Electromotive therapy  Botulinum Internal anal Oral polyethylene glycol (PEG, 1 One-off in- IRC- Yes
2020 electromo- involved 20 minutes of  toxin Ain- sphincter in- to 1.5 g/kg for a maximum of 7 tervention T20111229008554N4
tive botuli- current at frequency jection jection of bot-  days) and bowel washing or rec- (retrospec-
um toxin A 2800 Hz, interval 50 ps, ulinum tox- tum irrigation were advised to tively regis-
and amplitude of 10 to in A was per- participant with a large faecal tered)
15 mA (after colonic ir- formedin 4 mass in the rectum for faecal dis-
rigation). BONTA was quadrants impaction. The laxative regimen
added at a dose of 10 atadose (PEG, 0.2 to 0.6 g/kg/day) was
IU/kg to an irrigated of 10 IU/kg. continued for all children during
rectum that had been The proce- the study. The dose of laxative
filled with saline solu- dure was per-  was reduced in children who re-
tion to its maximal ca- formed un- sponded to the treatment after
pacity. der general 1 month follow-up and was then
anaesthetic. discontinued in children who
sustained their response to treat-
ment after 6 months' follow-up.
Both groups also received con-
ventional treatment including
advice to consume a high-fibre
diet, hydration, toilet training,
correct defecation posture, to sit
on the toilet 3 times a day after
mealtimes in a relaxed position
for 5 minutes.
Keragio- Person- In addition to paedi- Parents re- Parents were Nil One-offin- Not regis- N/A
zoglou-Lam-  alised atric gastroenterolo- ceived writ-  given written tervention tered
poudi 2012 Mediter- gist written instruc- ten instruc- instruction
ranean diet tion, each child and tions about about their
their parenthad afur-  their chil- children's di-
ther same-day ap- dren’s di- et with exam-
pointment with a reg- et with ex- ples provid-
istered dietitian who amples ex- ed by a pae-
prescribed a person- plained by diatric gas-
alised diet (7-day di- a paediatric  troenterolo-
et plan) based on the gastroen- gist.
Mediterranean-type terologist.

eating plan, and cal-
culated to cover the
personal energy, nu-
trient, water, and fibre
requirements of paedi-
atric patients.
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Table 1. Characteristics of included studies - interventions, length of intervention, trial registrations (continved)

Keshtgar Botulinum Injection of botulinum  Myectomy Myectomy of Children stayed in the hospital One-off in- Not regis- N/A
2007 toxin Ain- toxin into the internal of the anal the internal postoperatively and received in- tervention tered
jection anal sphincter. Per- sphincter anal sphinc- tensification of laxative treat-
formed under general ter. This was ment, toilet training, and were
anaesthesia, 15 units achieved by assessed by a child psycholo-
of botulinum type making a gist. Children were encouraged
A were injected per small trans- to establish a regular pattern or
quadrant (total dose = verse incision  bowel movement and laxative in-
60 units) into the inter- on the den- take (including methycellulose
nal anal sphincter. tate line at as a stool softener and senna as
the 3 o'clock a bowl stimulant). Movicol and
position, and sodium picosulfate were given if
aplanedevel- achild did not pass bowel motion
oped between  for 3 days.
the mucosa
and muscle.
A strip of the
internal anal
sphincter was
excised proxi-
mally into the
distal rectum
with length of
approximate-
ly5cmanda
width of ap-
proximately
0.5cm.
Mugie 2014 Prucalo- For those weighing < Placebo Oral placebo Children were not to change their 8 weeks NCT01330381 Yes
pride 50 kg, an initial dose (identical in lifestyle or diet. Legal guardians (prospec-
of 0.04 mg/kg body appearance of children aged = 4 years were tively regis-
weight, once daily was and taste to instructed to continue with toi- tered)

used). After 4 weeks,
the dose could be in-
creased to 0.06 mg/kg
or decreased to 0.02
mg/kg, based on treat-
ment response and the
presence of safety/tol-
erability. Children who
underwent dose ad-
justment remained on
that dose for the re-
mainder of the dou-

the interven-
tional agent)

let training (defined as at least

3, 5-minute visits to the toilet in
a silent, relaxed atmosphere af-
ter each meal) during the study.
Dosing schedule was 1 to 3 hours
before evening meals. Laxatives
and agents that influence bowel
habits were not permitted during
the run-in period. If the child did
not have a bowel movement for
= 3 consecutive days, they could
take 5 mg bisacodyl or 7.5 mg/
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Table 1. Characteristics of included studies - interventions, length of intervention, trial registrations (continved)

ble-blind period. Chil- mL sodium picosulfate droplets
dren weighing > 50 kg (1 droplet per 5 kg body mass) for
received 2 mg prucalo- rescue purposes. If the standard
pride. dose was insufficient, an increase

was allowed after discussion with
the investigator. If the child had
no bowel movements, an enema
(e.g. sodium dioctyl sulfosucci-
nate and sorbitol) or oral agent
(e.g. PEG 3350) could be adminis-
tered to remove the impaction.

Southwell Transcuta- 12 x 20-minute ses- Sham ther- Placebo ther-  Nil 4 weeks Not regis- N/A
2012 neous elec-  sions of real interfer- apy by a apy (as per tered
trical stimu-  ential therapy (IFT) physiother-  theinterven-
lation over 4 weeks. 2 elec- apist tion group,
trodes were placed but with a fre-
paraspinally and 2 quency and
over the abdomen. Ac- sweep of 0)

tive stimulation was
applied by physiother-
apists at a comfortable
intensity (<40 mA, car-
rier frequency 4 kHz,
varying beat frequency
80 to 150 Hz).

IU: international units; N/A: not applicable; PEG: polyethylene glycol
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Table 2. Characteristics of included studies - method of diagnosis, treatment groups, outcomes reported

Study ID Case definition for intractable constipa- Age Number of Time points Outcomes re-
tion participants of outcome ported”
randomised measure-
ments
Ahmadi 2013 Chronic constipation for more than 3 2 to 12 years 88:1G 44, CG 6 months 1b, 1c, 2a, 2b,
months, and who had not responded to (range), 5 44 2d
medical treatment years (mode)
Bel- Chronic or lifelong history of constipation, IG9.7+£3.0,CG 21 (not split Week 2 and 4 1d
lomo-Branddo  including the presence of megarectum or 3.5+26years intolGand
2003 faecal impaction (mean) CG)
Benninga Primary functional constipation according IG11,CG 11 606: 1G 404, Week 2,4,6,8, 1c,1d,2b,2d,
2021 to the Rome Ill criteria. Email communica- years (mean) CG 202 10,12 2e
tion with the authors confirmed that children
with constipation refractory to medical thera-
py were considered eligible for inclusion.
Bongers 2009 Constipation for at least 2 years and unre- IG 10.5,CG 102:1G 51, CG Week 12, 26, 1b, 1c, 2b, 2d,
sponsive to conventional treatment 11.0 years 51 39,52 2e
(mean)
Castilla 2021 Diagnosis based on Rome IV criteria and 10.6 (median)  24:1G12,CG Not reported la
pharmacological treatment without re- 12
sponse for more than 2 years
Kajbafzadeh Intractable functional constipation based IG7.1+£2.3, 60:1G 30, CG Monthland6 1a,1b,1d,?2a,
2020 on Rome lll criteria. All children had failed CG7.3+24 30 2b, 2¢, 2d
to respond to at least 6 months of medical (mean)
management (dietary modification and use
of laxatives), biofeedback, and interferential
electrical stimulation.
Keragio- Functional constipation diagnosed accord- 4.4 years 86:1G 44, CG Week 4 -
zoglou-Lam- ing to the North American Society for Pedi- (mean) 42
poudi 2012 atric Gastroenterology, Hepatology, and Nu-
trition criteria. Constipation had to be re-
fractory to treatment by a paediatrician for
several months or presented with complica-
tions, or both.
Keshtgar 2007  Chronic idiopathic constipation, defined as IG 10,CG 8.6 42:1G 21, CG Month1,6,12  1c,1d,2b,2d
failure to respond to laxative treatmentand  years (medi- 21
manual evacuation of stool with or without an)
anal dilatation under anaesthesia
Mugie 2014 Functional constipation for at least 3 8.3+4.5,CG 215:1G 107, Week 2,4, 8 1b, 1¢c, 1d, 2b,
months based on Rome lll criteria 8.2+t4.7years CG108 2¢,2d, 2e
(mean)
Southwell Functional constipation for at least 3 IG12.1,CG 46 Week 8 2¢
2012 months based on Rome Il criteria 11.4 years
(mean)

CG: control group; IG: intervention group
*Outcomes reported
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1a. Symptom resolution, defined as non-fulfilment of Rome criteria for functional constipation

1b. Frequency of defecation
1c. Treatment success, as defined by the original study

1d. Adverse events
2a. Stool consistency
2b. Painful defecation
2c. Quality of life

2d. Faecal incontinence

2e. Abdominal pain
2f. Admission to hospital for disimpaction
2g. School absence

Table 3. Primary outcome data

Study ID Symptom reso- Frequency of Treatment success Adverse events
lution (non-ful- defecation
filment of Rome
criteria for func-
tional constipa-
tion)
Ahmadi 2013 NR Mean defeca- Defecation interval of few- NR
tion interval (6 er than 3 days (6 months)
months)
IG:37/44
IG: 2.6 days
CG: 1/44
CG:NR
Bel- NR NR NR (4 weeks)
lomo-Brandao
2003 IG 0 (number randomised not reported)
CG 0 (number randomised not reported)
Benninga 2021 NR NR Increase in = 1 spon- Children with = 1 adverse event (12

taneous bowel move-
ment/week compared
with baselineand=1
spontaneous bowel move-
ment/week for at least 9
weeks, including 3 of the
final 4 treatment weeks
(12 weeks)

IG: 75/404

CG:29/202

weeks)

IG1 (lubiprostone 12 pg): 142
IG2 (lubiprostone 24 pg): 97
CG: 114

Children with = 1 severe adverse
event (12 weeks)

I1G1: 10
1G2: 4
CG: 12

Children with = 1 treatment-related
adverse event (12 weeks)

IG1: 76
1G2: 58
CG: 49

Children with = 1 serious adverse
event (12 weeks)

Treatments for intractable constipation in childhood (Review)
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Table 3. Primary outcome data (continued)

IG1:9
1G2: 2
CG: 7

Children with = 1 treatment-related
serious adverse event (12 weeks)

IG1: 4
1G2: 0
CG:2

Children who discontinued thera-
py because of an adverse event (12
weeks)

IG1:9
1G2: 8
CG:6

Children who discontinued because of
a treatment-related adverse event (12
weeks)

IG1: 6
1G2: 6
CG:3
Bongers 2009 NR Mean defeca- =3 bowel movementsper NR
tioninterval (52 week and < 1 faecal incon-
weeks) tinence episode per week,
irrespective of laxative
IG: 5.3 days use (52 weeks)
CG: 3.9 days IG: 24/51
CG:18/51
Castilla 2021 (Timing not re- NR NR NR
ported)
IG: 10/12
CG: 4/12
Kajbafzadeh Rome Il criteria Median (IQR) NR Major treatment-related adverse
2020 (1 month) events
(1 month)
1G: 24/30 IG: 0
IG: 7 (5) days
CG: 25/30 CG: 0
CG: 7 (5) days
Total adverse events
(6 months)
IG0:
IG: 7 (6) days
CG: 2 (rectal prolapse)
CG: 7 (6) days

Treatments for intractable constipation in childhood (Review)
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Table 3. Primary outcome data (continued)

Keragio- NR NR NR NR
zoglou-Lampou-
di2012
Keshtgar 2007 NR NR Improvement in symptom (12 months)
severity score (12 months)
IG: 0/21
IG: 17/21
CG: 0/21
CG:17/21
Mugie 2014 NR Mean change Mean of = 3 spontaneous Children with = 1 treatment-emergent

(SD) in defeca-
tion frequency

bowel movements per
week and = 1 faecalincon-

adverse events

per week from  tinence episode/2 weeks IG: 74/106
baseline (week during weeks 5 to 8 (week
CG: 65/107
8) 8)
IG: 1.5+ 2.35 1G: 18/107 (17.0%) Children experiencing = 1 serious ad-
verse events
CG1.0+£1.78 CG:19/108 (17.8%
/108 (17.8%) IG: 5/106
CG: 2/107
Southwell 2012 NR NR NR NR

CG: control group; IG: intervention group; IQR: interquartile range; NR: not reported; SD: standard deviation
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Table 4. Secondary outcome data

Study ID Stool consis-  Painful defecation Quality of life Faecal incontinence Abdominal Admissionto  School ab-
tency pain hospital for sence
disimpaction
Ahmadi 2013 Stool con- Painful defecation (di- NR Soiling (dichotomous yes/no) NR NR NR
densation chotomous yes/no) (6 (6 months)
(hard stools, months)
dichotomous IG: 3/44 (7.5%)
es/no) (6 1G: 7/44 (150/0)
’r’n oﬁ th)sg CG: 19/44 (42.5%)
CG: 39/44 (86%)
1G: 12/44
(28%)
CG: 34/44
(78%)
Bel- NR NR NR NR NR NR NR
lomo-Brandao
2003
Benninga NR Mean change (SD) from NR Mean (SD) change in the num-  Mean change NR NR
2021 baseline using a 5-point ber of episodes of faecal in- (SD) from
scale (0=notatall; 4= continence per day from baseline using
extreme) (12 weeks) baseline (12 weeks) a 5-point scale
(0=none; 4=
IG: -0.81+1.02 IG: 0.04 +0.37 very severe)
12 weeks
CG: ~0.65+ 1.10 CG:0.07 +0.48 (12 weeks)
IG: —0.42 + 0.84
CG:-0.35+0.76
Bongers2009  NR Panful defecation (bina- NR Faecal incontinence (binary Abdominal NR NR
ry yes/no) (week 52) yes/no) (week 52) pain (dichoto-
mous yes/no)
IG: 4/51 (8.8%) IG: 28/51 (54.9%) (week 52)
CG: 11/51 (20.9%) CG: 26/51 (50.9%) G: 10/51
(20.3%)
CG: 16/51
(30.6%)
Castilla 2021 NR NR NR NR NR NR NR
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Table 4. Secondary outcome data (continued)

Kajbafzadeh Normal Painful defecation (di- Median consti- Median (IQR) episodes of fae- NR NR NR
2020 stools (Bris- chotomous yes/no) pation-related cal incontinence per day
tol stool chart quality of life
form 4, di- (1 month) score (IQR) (1 month)
chotomous ) )
yes/no) 1G: 7/44 (6 months) 1G: 0 (4)
(1 month) CG: 4/44 IG: 55 (13) CG:0(5)
1G: 22/30 (6 months) CG: 55 (14) (6 months)
CG: 24/30 IG: 7/44 1G: 0 (4)
(6 months) CG:5/44 CG:0(5)
1G: 17/30
CG: 16/30
Keragio- NR NR NR NR NR NR NR
zoglou-Lam-
poudi 2012
Keshtgar2007 NR Improved symptom NR Improved symptom severi- NR NR NR
severity score in the ty score in the soiling domain
painful defecation do- (12 months)
main (12 months)
IG: 14/21
IG: 13/21
CG: 11/21
CG: 9/21
Mugie 2014 NR Mean change (SD) inlev-  Mean (SD) im- Mean change (SD) in the num-  Mean change NR NR

el of pain during defeca-
tion using a scaled score
(0 =no pain; 5 = severe
pain)(week 8)

1G:0.6+1.36

CG:0.4+1.19

provementin
child-report-

ed total score
(week 8)

1G:3.9+13.8
CG:2.7+124

Mean (SD) im-
provementin
parent-report-
ed total score
(week 8)

(SD) in abdom-
inal pain score

ber of episodes of faecal in-
continence during the pre-

ceding 2 weeks from baseline (0 to 5) from
(week 8) baseline (8
weeks)
1G: 8.7 £ 36.85
1G: -0.20+£0.76
CG:13.9+64.91
CG:-0.30+0.94
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Table 4. Secondary outcome data (continued)

1G:6.5+£13.9

CG:4.1+14.2
Southwell NR NR Mean parent-re- NR
2012 ported quality of

life score using
generic quality
of life question-
naire (8 weeks)

1G: 70.1

CG:70.2

NR

NR

NR

CG: control group; IG: intervention group; IQR: interquartile range; NR: not reported; SD: standard deviation
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APPENDICES

Appendix 1. CENTRAL Ovid search strategy
Date Run: 23/06/2023 21:20:01

#1 [mh Constipation] or [mh "Fecal Impaction"] or (Constipat* or Fecalith or Dyschezia or Coprostasis or Colonic Inertia or ((F?ecal or F?
eces or Stool?) NEAR/3 (Impact* or Retention or Retain* or Evacuat*®)) or ((Bowel or Intestinal) NEAR/3 (Delayed or Retention or Retain* or
Evacuat™ or Function* or Habit* or Movement* or Symptom* or Motility)) or Obstipat* or Colon Transit or Def?ecat*):ti,ab,kw 24078

#2 [mh Recurrence] or [mh "Salvage Therapy"] or [mh Retreatment] or (Intractable or Unmanageable or Uncontrollable or Difficult to
Control or Chronic or ((Non or "Not") NEAR/3 Respon*) or Unrespon* or Nonrespon* or Recurr* or Relaps* or Recrudescence* or Refractor*
or Re?occur® or Redelop™ or Exacerbate* or Re?appear* or Return® or Progress* or Periodic or Persist* or Deteriorat* or Failure or Failed
or ((After or Following) NEAR/2 (Fail* or First Line or Withdr* or Cessation or Stop* or Discontin* or De-Escalation)) or Re?treat* or Salvage
or Rescue or Re?introduc*):ti,ab,kw 585799

#3 [mh Adolescent] or [mh Child] or [mh Infant] or [mh Minors] or [mh Pediatrics] or [mh Puberty] or [mh ASchools] or [mh "Schools,
Nursery"] or (Baby or Babies or Child* or P?ediatric* or P?adiatric* or Infan* or Neo?nat* or Post?Nat* or New?born* or Kid or Kids or
Adolescen* or Pre?school* or Toddler* or Post?matur* or Pre?matur* or Pre?term* or Preemie or Perinat* or Boy* or Girl* or Teen* or Minors
or Prepubescen* or Postpubescen* or Prepuberty or Pubescen* or Puber* or Elementary School* or High?School* or Kinder* or Jugend* or
Nurser* or Primary School* or Secondary School* or Middle School* or Youth* or Young* or Student* or Juvenil* or School?Age* or Under?
age* or Schoolchild* or Under 16 or Under 18):ti,ab,kw 515316

#4 #1 AND #2 AND #3 in Trials 2553

Appendix 2. MEDLINE Ovid search strategy
Database: Ovid MEDLINE(R) ALL <1946 to June 22, 2023>

1 exp Constipation/ or Fecal Impaction/ or (Constipat* or Fecalith or Dyschezia or Coprostasis or Colonic Inertia or ((F?ecal or F?eces or
Stool?) adj3 (Impact* or Retention or Retain* or Evacuat*)) or ((Bowel or Intestinal) adj3 (Delayed or Retention or Retain* or Evacuat* or
Function* or Habit* or Movement* or Symptom™* or Motility)) or Obstipat* or Colon Transit or Def?ecat*).tw,kw. (76698)

2 exp Recurrence/ or exp Salvage Therapy/ or exp Retreatment/ or (Intractable or Unmanageable or Uncontrollable or Difficult to Control
or Chronic or ((Non or "Not") adj3 Respon*) or Unrespon* or Nonrespon* or Recurr* or Relaps* or Recrudescence* or Refractor* or Re?
occur* or Redelop* or Exacerbate* or Re?appear* or Return* or Progress* or Periodic or Persist* or Deteriorat* or Failure or Failed or ((After
or Following) adj2 (Fail* or First Line or Withdr* or Cessation or Stop* or Discontin* or De-Escalation)) or Re?treat* or Salvage or Rescue
or Re?introduc*).tw,kw. (5468582)

3 exp Adolescent/ or exp Child/ or exp Infant/ or exp Minors/ or exp Pediatrics/ or exp Puberty/ or Schools/ or Schools, Nursery/ or (Baby or
Babies or Child* or P?ediatric* or P?adiatric* or Infan* or Neo?nat* or Post?Nat* or New?born* or Kid or Kids or Adolescen* or Pre?school*
or Toddler* or Post?matur* or Pre?matur® or Pre?term* or Preemie or Perinat* or Boy* or Girl* or Teen* or Minors or Prepubescen* or
Postpubescen* or Prepuberty or Pubescen* or Puber* or Elementary School* or High?School* or Kinder* or Jugend* or Nurser* or Primary
School* or Secondary School* or Middle School* or Youth* or Young* or Student® or Juvenil* or School?Age* or Under?age* or Schoolchild*
or Under 16 or Under 18).tw,kw. (5712466)

41and2and3(7107)

Note: 4 is Cochrane Highly Sensitive Search Strategy for identifying randomised trials in MEDLINE: sensitivity-maximizing version (2008
revision); Ovid format

Appendix 3. Embase Ovid search strategy
Database: Embase <1974 to 2023 Week 24>

1 exp Constipation/ or Fecal Impaction/ or (Constipat™* or Fecalith or Dyschezia or Coprostasis or Colonic Inertia or ((F?ecal or F?eces or
Stool?) adj3 (Impact* or Retention or Retain* or Evacuat*)) or ((Bowel or Intestinal) adj3 (Delayed or Retention or Retain* or Evacuat* or
Function* or Habit* or Movement* or Symptom™ or Motility)) or Obstipat* or Colon Transit or Def?ecat*).tw,kw. (183058)

2 exp Recurrent Disease/ or exp Salvage Therapy/ or exp Retreatment/ or (Intractable or Unmanageable or Uncontrollable or Difficult to
Control or Chronic or ((Non or "Not") adj3 Respon*) or Unrespon* or Nonrespon* or Recurr* or Relaps* or Recrudescence* or Refractor®
or Re?occur® or Redelop™ or Exacerbate* or Re?appear* or Return® or Progress* or Periodic or Persist* or Deteriorat* or Failure or Failed
or ((After or Following) adj2 (Fail* or First Line or Withdr* or Cessation or Stop* or Discontin* or De-Escalation)) or Re?treat* or Salvage or
Rescue or Re?introduc*).tw,kw. (7674281)
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3 exp Adolescence/ or exp Adolescent/ or exp Child/ or exp Kindergarten/ or exp Pediatrics/ or exp Puberty/ or School/ or High School/ or
Middle School/ or Nursery School/ or Primary School/ or (Baby or Babies or Child* or P?ediatric* or P?adiatric* or Infan* or Neo?nat* or
Post?Nat* or New?born* or Kid or Kids or Adolescen* or Pre?school* or Toddler* or Post?matur* or Pre?matur™ or Pre?term* or Preemie
or Perinat* or Boy™ or Girl* or Teen* or Minors or Prepubescen® or Postpubescen™ or Prepuberty or Pubescen®* or Puber* or Elementary
School* or High?School* or Kinder* or Jugend™ or Nurser* or Primary School* or Secondary School* or Middle School* or Youth* or Young*
or Student* or Juvenil* or School?Age* or Under?age* or Schoolchild* or Under 16 or Under 18).tw,kw. (6283592)

4 Randomized controlled trial/ or Controlled clinical study/ or randomization/ or intermethod comparison/ or double blind procedure/ or
human experiment/ or (random$ or placebo or (open adj label) or ((double or single or doubly or singly) adj (blind or blinded or blindly))
or parallel group$1 or crossover or cross over or ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention
$1 or patient$1 or subject$1 or participant$1)) or assigned or allocated or (controlled adj7 (study or design or trial)) or volunteer or
volunteers).ti,ab. or (compare or compared or comparison or trial).ti. or ((evaluated or evaluate or evaluating or assessed or assess) and
(compare or compared or comparing or comparison)).ab. (6335080)

5 (random$ adj sampl$ ad;j7 ("cross section$" or questionnaire$1 or survey$ or database$1)).ti,ab. not (comparative study/ or controlled
study/ or randomi?ed controlled.ti,ab. or randomly assigned.ti,ab.) (9485)

6 Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or controlled study/ or (randomi?ed controlled or
control group$1).ti,ab.) (350346)

7 (((case adj control$) and random$) not randomi?ed controlled).ti,ab. (21660)
8 (Systematic review not (trial or study)).ti. (263055)

9 (nonrandom$ not random$).ti,ab. (18985)

10 ("Random field$" or (random cluster adj3 sampl$)).ti,ab. (4511)

11 (review.ab. and review.pt.) not trial.ti. (1123686)

12 "we searched".ab. and (review.ti. or review.pt.) (49996)

13 ("update review" or (databases adj4 searched)).ab. (63082)

14 (rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or piglets or rabbit or rabbits or cat or cats or dog
or dogs or cattle or bovine or monkey or monkeys or trout or marmoset$1).ti. and animal experiment/ (1229787)

15 Animal experiment/ not (human experiment/ or human/) (2583504)

16 or/5-15 (4348940)

17 4 not 16 (5590377)

18 and/1-3,17 (3279)

19 limit 18 to (embase or conference abstracts) (3076)

Note: the latest RCT filter for Embase is from Cochrane Handbook for Systematic Reviews of Interventions.

Appendix 4. ClinicalTrials.gov search strategy

Advanced Search (Classic)

Condition or disease: Constipation

Study type: Interventional Studies (Clinical Trials)
Eligibility Criteria: Age: Child (birth-17)

156 Studies

Appendix 5. WHO ICTRP search strategy

Advanced Search
Constipation in the Condition

Search for clinical trials in children

Treatments for intractable constipation in childhood (Review) 87
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Recruitment status is ALL

268 records for 242 trials

Appendix 6. Criteria for assigning risk of bias judgements using Cochrane’s RoB 1 tool

Sequence generation (i.e. was the allocation sequence adequately generated?). We will only consider randomised controlled trials for
inclusion in the review. We will assess randomisation as at low risk of bias where the procedure for random sequence generation was
explicitly described (e.g. computer-generated random numbers). Where no description is given, we will contact the authors for further
information. If no response is received, we will allocate a judgement of unclear risk of bias. We will judge any non-random process (e.g.
odd or even date of birth; hospital or clinic record number) as at high risk of bias.

Allocation concealment (i.e. was allocation concealment concealed?). We will assess concealment of treatment allocation as at low risk
of bias if the procedure was explicitly described, and adequate efforts were made to ensure that intervention allocations could not have
been foreseen in advance of, or during, enrolment (e.g. centralised randomisation, numbered or coded containers). Procedures considered
to have a high risk of bias include alternation or reference to case record number or date of birth. Where no description of the method
of allocation concealment is provided, we will contact the study authors. If we do not receive a response, we will assign a judgement of
unclear risk of bias.

Blinding of participants, caregivers, and health professionals. Since the participantsin this review are children, the caregivers will need
to be blinded to the treatment allocations, alongside the healthcare professionals and study personnel, to permit a judgement of low risk
of bias. We will judge open-label trials as at high risk of bias for this domain. Where no description is given of the blinding of participants,
caregivers, and health professionals, we will contact the study authors. If we do not receive a response, we will assign a judgement of
unclear risk of bias.

Blinding of outcome assessment (i.e. were outcome assessors aware of the allocations?). We will describe the methods used, if any, to
blind the outcome assessors from knowledge of which intervention a participant received. We will judge studies to be at low risk of bias if
outcome assessors were blinded, or where we consider that lack of blinding would not have affected the results. If there was no blinding,
or blinding was not possible because of the nature of the intervention, or was broken during the study, we will judge the study to be at
high risk of bias, due to the possibility that the lack of blinding influenced the results. If no description is given, we will contact the study
authors for more information. If we do not receive a response, we will assign a judgement of unclear risk of bias.

Incomplete outcome data (i.e. were incomplete outcome data adequately addressed?). We will assign a judgement of low risk of bias in
the following instances.

« If participants included in the analysis and those randomised into the trial are exactly the same.
« If missing outcome data are balanced in terms of numbers across the intervention and control groups, with similar reasons.

« If, for dichotomous outcome data, the proportion of missing outcomes compared with the observed event risk is not sufficient to have
a clinically relevant impact on the intervention effect estimate.

« If, for continuous outcome data, the plausible effect size (mean difference) among missing outcomes is not sufficient to have a clinically
relevant impact on the observed effect size.

« If missing data were imputed using appropriate methods.
We will assign a judgement of high risk of bias in the following instances.

« When reasons for missing outcome data are likely to be related to the true outcome, with either an imbalance in numbers or reasons
for missing data across intervention groups.

« When, for dichotomous outcome data, the proportion of missing outcomes compared with the observed event risk is sufficient to induce
clinically relevant bias in the intervention effect estimate.

« When, for continuous outcome data, the plausible effect size (mean difference) among missing outcomes is sufficient to induce clinically
relevant bias in the observed effect size.

« When an 'as-treated' analysis is carried out in cases where there is a substantial departure of the intervention received from that
assigned at randomisation.

« When thereis a potentially inappropriate application of simple imputation.
We will assign a judgement of unclear risk of bias in the following instances.

« When there is insufficient reporting of attrition or exclusions, or both, to permit a judgement of low or high risk of bias.
« When the study reported incomplete outcome data.
« When the trial did not clearly report the numbers randomised to the intervention and control groups.

Selective outcome reporting (i.e. are reports of the study free of the suggestion of selective outcome reporting?). We will assess the
reporting of outcomes as at low risk of bias if all outcomes prespecified in the study protocol are reported in the study manuscript or
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secondary publications. If no protocol exists, we will assign a rating of low risk of bias if the authors report on the outcomes described in
the methods section of the study manuscript. We will evaluate all study publications (primary and secondary) to ensure that there is no
evidence of selective outcome reporting. If no description is given, we will contact the authors for more information. If we do not receive a
response, we will assign a judgement of unclear risk of bias. If there is evidence of selective reporting (deviation from protocol, key planned
outcomes not reported), we will assign a judgement of high risk of bias.

Other potential sources of bias (i.e. did the study appear to be free of other problems that could put it at a high risk of bias?). We will
consider other potential sources of bias, including early trial termination (e.g. if a study was stopped early due to a data-dependent process)
and baseline imbalance between treatment groups. If we perceive that these other sources of bias are likely to threaten validity, we will
assign a high risk of bias. We will assign a judgement of low risk of bias if the study appears to be free from such threats to validity. When the
risk of biasis unclear from the published information, we will attempt to contact the study authors for clarification. If this is not forthcoming,
we will assess these studies as being at unclear risk of bias.

See Higgins 2011; Higgins 2017.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The number of included studies and heterogeneity in trial interventions and reported outcomes precluded meta-analyses and subsequent
subgroup or sensitivity analyses.

For completeness, we decided to present summary of findings tables for every comparison, even if none of the primary outcomes were
reported.

We made a minor change from the study protocol for the primary outcome symptom resolution, defined as non-fulfilment of the Rome
criteria for functional constipation. We have now removed the iteration of the Rome criteria, which was specified as Rome IV criteria in the
protocol. Since many of the studies were published before the Rome IV criteria, we have instead extracted data for non-fulfilment based
on any of the Rome criteria.
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