
•	 Irritable bowel syndrome (IBS) is a common disorder of gut-brain interaction1 that affects children and 
adolescents.2

•	 Symptoms of IBS include abdominal pain associated with bowel changes like diarrhea and/or constipation.3 
•	 IBS can negatively impact the quality of life of pediatric patients and their families, decrease school attendance, 

and contribute to significant healthcare costs.2 
•	 The estimated prevalence of IBS ranges from 4% in children (aged 4-12 years) to 5.8% in adolescents (aged  

12-18 years),4,5 with IBS with constipation (IBS-C) as the predominant subtype.6

•	 Tenapanor (IBSRELA®) is a first-in-class, minimally absorbed, small-molecule inhibitor of intestinal sodium/
hydrogen exchanger 3 (NHE3) expressed on the luminal surface of the gastrointestinal tract,7 approved in the US 
and Canada for the treatment of IBS-C in adults.8,9

•	 Tenapanor improves symptoms of IBS-C in adults by increasing sodium and water content in the intestinal 
lumen (Figure 1), which facilitates softer stool consistency and accelerates intestinal transit.10,11

•	 In nonclinical studies, tenapanor also modulated intestinal tight junctions, decreasing intestinal permeability to 
macromolecules, and reduced visceral hypersensitivity12,13 (Figure 1). 

•	 Tenapanor (50 mg twice a day [bid]) significantly improved complete spontaneous bowel movements (CSBMs) 
and abdominal pain in adults with IBS-C in two pivotal, phase 3, randomized, placebo-controlled studies 
(NCT02621892, NCT02686138).14,15

•	 Tenapanor (50 mg bid) demonstrated acceptable overall safety and tolerability for up to 55 consecutive weeks in 
adult patients in a phase 3, open-label extension study (NCT02727751), with diarrhea being the most common 
adverse effect.16

•	 We are conducting a phase 3, randomized, double-blind, placebo-controlled study (R-ALLY; NCT05643534) to 
assess the efficacy, safety, and tolerability of tenapanor (25 mg and 50 mg) in pediatric patients (aged ≥12 and 
<18 years) with IBS-C when administered bid for 12 consecutive weeks.

•	 Approximately 180 pediatric patients (aged 12-17 years) who meet all inclusion criteria, none of the exclusion criteria (Table 1), and 
demonstrate active IBS-C during a 2-week screening period will enter a 12-week randomized treatment period at up to 60 US sites. 

•	 The entry criteria assessed during the 2-week screening period include:
	‒ At least ≥71% compliance (≥10 of the first 14 days) with completing daily assessments via the eDiary (Box).
	‒ Average weekly stool frequency of <3 spontaneous bowel movements (SBMs).
	‒ Average weekly abdominal pain score of ≥1 on an 11-point rating scale (0 = none to 10 = very severe).
	‒ Use of rescue medication (bisacodyl suppository, enema, or tablet) for ≤2 of the 14 days; no use of rescue medication within 48 hours prior to 
randomization.

	‒ No use of prohibited medication, except rescue medication (as directed by the Investigator), at least 72 hours after patient’s previous bowel 
movement.

	‒ No watery stools for any SBM or loose (mushy) stools for more than 1 SBM per week.
•	 During the 12-week randomized treatment period, patients will record daily assessments of their IBS-C symptoms using the eDiary (Box).

Efficacy Measures: 
•	 Primary Endpoint: 6 of 12-week abdominal pain and SBM (APS) +2 response, defined as achieving the weekly APS +2 response 

criteria (ie, achieving both weekly SBM +2 response and weekly abdominal pain response during the same week) for ≥6 out of 
the 12 weeks of the randomized treatment period. 
	‒ The weekly SBM +2 response is defined as having an increase of ≥2 from baseline in the average weekly SBM frequency for a 
given week.

	‒ The weekly abdominal pain response is defined as having ≥30% reduction from baseline in the average weekly abdominal 
pain score for a given week.

•	 Secondary Endpoints: 
	‒ 6 of 12-week SBM +2 response, defined as achieving the weekly SBM +2 response for ≥6 out of the 12 weeks of the 
randomized treatment period.

	‒ 6 of 12-week abdominal pain response, defined as achieving the weekly abdominal pain response for ≥6 out of the 12 weeks 
of the randomized treatment period.

	‒ Change from baseline in average weekly SBM frequency, stool consistency score, and abdominal pain score.
	‒ Overall use of rescue medication.

Safety Measures: 
•	 Patients will return to the study site every 2 or 4 weeks for other assessments, which may include a physical examination, 

electrocardiogram (ECG) reading, vital sign reading, and/or height and clinical laboratory measurements. 
•	 Adverse events and concomitant medications will be captured, and compliance will be evaluated. Sparse pharmacokinetic 

sampling will also be conducted. 
•	 Patients who complete the phase 3 study can roll over to an open-label safety extension study (NCT05905926) or will return to 

the study site for a 2-week follow-up assessment.

Statistical Analysis:
•	 All measures will be summarized descriptively by treatment (planned or received). 
•	 The Full Analysis Set (FAS) will include all intent-to-treat patients who have at least 1 valid week (≥4 days with reporting in that 

week) of efficacy assessment data during the randomized treatment period. 
	‒ The FAS will be the primary analysis population for efficacy analyses.  

•	 All binary efficacy endpoints will be analyzed using a Pearson’s chi-square test. All continuous efficacy endpoints will be 
analyzed using a mixed-effects model for repeated measures (MMRM) on the observed/derived cases of the FAS. 

•	 Safety analyses include descriptive summaries for adverse events, clinical laboratory tests, vital signs, height, 12-lead ECGs, and 
physical examinations. 

•	 Eligible pediatric patients will be randomized (1:1:1) to receive tenapanor 25 mg bid, 50 mg bid, or matching placebo bid (60 patients/group; 
see Figure 2). 

Figure 1. Mechanism of Action of Tenapanor7,10-13

NHE3, sodium/hydrogen exchanger 3.

Figure 2: R-ALLY Study Design

bid, twice a day.

Tenapanor inhibits NHE3, leading to:
•	 Reduced dietary sodium absorption, which 

in turn leads to retention of luminal water, 
resulting in a softer stool consistency and 
accelerated intestinal transit.

•	 Decreased intestinal permeability to 
macromolecules in nonclinical studies.

•	 Reduced visceral hypersensitivity and 
abdominal pain in nonclinical studies.

Table 1: Key Inclusion and Exclusion Criteria for the R-ALLY Study of the Efficacy of Tenapanor in Pediatric Patients
Inclusion criteria Exclusion criteria

Aged ≥12 and <18 years Functional diarrhea as defined by Rome IV child/adolescent criteria

Patient weighs ≥18 kg at time of written consent IBS with diarrhea, mixed IBS, or unsubtyped IBS, as defined by Rome IV child/
adolescent criteria

Patient meets the Rome IV criteria for child/adolescent diagnosis of IBS-C History of nonretentive fecal incontinence

Patient is willing to discontinue laxatives for the duration of the study  
(rescue medication is permitted after 72 hours without a bowel movement) Patient has manual disimpaction any time prior to randomization (after consent)

Ability of both patient and parent/guardian/legally authorized representative to 
communicate with the Investigator and to comply with the requirements of the 
entire study, including an understanding of the assessments in the eDiary and 
how to use the eDiary app 

Patient currently has both unexplained and clinically significant alarm 
symptoms (lower gastrointestinal bleeding, anemia, or weight loss) and 
systemic signs of infection or colitis, or any neoplastic process

IBS, irritable bowel syndrome; IBS-C, irritable bowel syndrome with constipation.
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The R-ALLY study will assess the 
efficacy, safety, and tolerability of 
tenapanor in pediatric patients 
(aged 12-17 years) with IBS-C.  

The study started in November 
2022 and is currently enrolling 
pediatric patients with IBS-C.
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Box. eDiary

The eDiary will collect information on daily bowel movement frequency, stool consistency, abdominal pain, and rescue medication usage during the screening 
period and the randomized treatment period.  

Example questions include:
•	 How would you rate your worst abdominal pain today? Please use the scale where 0 represents no abdominal pain and 10 represents very severe abdominal pain.

•	 How many bowel movements have you had today? 
For each bowel movement:

	‒ Please enter the time of the bowel movement using the 12-hour AM/PM format.
	‒ Refer to the Children’s modified Bristol Stool Form Scale (mBSFS) given to you. Please enter the number that best describes the consistency of each bowel movement, 
following the scale:

•	 Have you taken any rescue medication since yesterday? If yes:
	‒ Please enter the date you took the rescue medication, using the 8-digit format: 2 digits for the month, 2 digits for the day, and 4 digits for the year.
	‒ Please enter the time you took the rescue medication, using a 12-hour AM/PM format.

1. 	for rabbit droppings: separate hard lumps, like nuts (hard to pass)
2. 	for bunch of grapes: sausage-shaped but lumpy
3. 	for corn on cob: like a sausage but with cracks on the surface
4. 	for sausage: like a sausage or snake, smooth and soft

5. 	for chicken nuggets: soft blobs with clear-cut edges
6.	 for porridge: fluffy pieces with ragged edges, a mushy stool (porridge)
7.	 for gravy: watery, no solids pieces, entirely liquid 
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