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ABSTRACT
Objectives: Pediatric functional constipation (PFC) affects up to 30% of

children. Current treatments often do not sustain symptomatic relief. Lubi-

prostone is a locally acting chloride channel activator that promotes fluid

secretion into the small bowel without affecting serum electrolyte concen-

trations. We assessed the safety/tolerability of oral lubiprostone as treatment

for PFC in a 24-week study.

Methods: This phase 3 open-label safety trial conducted from April-

November 2016 at 13 US sites included patients (ages 6–17 years)

diagnosed with PFC (Rome III criteria). Patients <50 and �50 kg received

lubiprostone 12 or 24 mcg twice daily, respectively, for 24 weeks. Safety

endpoints included incidence of treatment-emergent adverse events (TEAEs)

and changes from baseline in clinical laboratory parameters and vital signs.

Results: Overall, 87 patients receiving lubiprostone, 64.3% (36/56) in the

12-mcg group and 54.8% (17/31) in the 24-mcg group, completed the study.

Of 12 TEAEs leading to discontinuation, only upper abdominal pain

occurred in >1 patient. TEAEs were mostly mild in intensity, with

gastrointestinal disorders (diarrhea, vomiting) most frequently reported.

No safety concerns were found in vital signs, abbreviated physical

examinations, and laboratory tests. Subgroup analyses assessed an impact

of age, sex, and race categories on TEAEs and treatment-related adverse

events. Mean investigators’ assessments of treatment effectiveness (scale of

0–4) for lubiprostone 12- and 24-mcg groups, respectively, were 2.8 and 2.9

at week 12, and 2.7 and 2.2 at week 24.

Conclusions: Lubiprostone was well tolerated in the pediatric population.

The incidence of TEAEs was comparable to that observed in previous

clinical trials and in adults.
Key Words: children, chloride channel agonists, constipation,

lubiprostone, safety

(JPGN 2021;73: 572–578)

What Is Known

� Despite the chronic nature of pediatric functional
constipation, no trials have examined the long-term
benefits of drug therapy in children.

� Lubiprostone was approved for chronic idiopathic
constipation in adults in 2006 in the United States.
What Is New

� This study provided 24-week exposure data to com-
plement the safety data from a separate randomized
controlled phase 3 trial with open-label extension.

� Lubiprostone was well tolerated in the pediatric pop-
ulation and the incidence of treatment-emergent
adverse events was comparable to that observed in
previous clinical trials and in adults.
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ediatric functional constipation (PFC) is a common disorder,
P affecting between 0.7% and 29.6% of children worldwide and
accounting for 95% of childhood constipation cases (1,2). It is
associated with painful or hard bowel movements, stool retention,
and fecal incontinence (3), and remains a challenge for patients,
families, and healthcare providers, causing significant distress to
the child and having a significant impact on healthcare costs (3,4).
When constipation continues into adulthood, the diminished quality
of life leads to negative social consequences in 20% of patients (5).
A systematic review showed that prolonged symptoms were
observed in approximately 40% of constipated children after 6–
12 months of treatment (6).

Although laxatives are commonly used for the management
of chronic childhood constipation, there is a paucity of data
addressing their efficacy, safety, and tolerability (7). The commonly
used laxative polyethylene glycol has come under scrutiny, with
gastrointestinal (GI) and neuropsychiatric adverse events (AEs)
reported (8,9). Despite the chronic nature of the disease, no trials
have examined the long-term benefits of drug therapy in PFC (7).
Prucalopride, a high-affinity 5-hydroxytryptamine receptor 4 ago-
nist, has been shown to be generally safe and well tolerated, but only
comparable to placebo in efficacy (10,11).

Lubiprostone is a locally acting prostone analogue that
activates chloride channels. By promoting fluid secretion into
the small intestine, it accelerates overall colonic transit without
affecting serum electrolyte concentrations (12,13). Trials of lubi-
prostone have confirmed its safety and efficacy in treating consti-
pation (12,14–16), including one trial in patients with PFC (14).
Lubiprostone was approved for chronic idiopathic constipation in
adults in 2006 in the United States (17). This trial investigated the
safety of lubiprostone as treatment for children and adolescents with
PFC; however, it should be noted that lubiprostone is not approved
for use in this population. This study was conducted to provide 24-
week exposure data and to complement the safety data from a
separate randomized controlled phase 3 trial with open-label exten-
sion (SAG/0211PFC-1131 and SAG/0211PFC-11S1) in this popu-
lation.

METHODS

Study Design
This was a phase 3, multicenter, open-label safety trial

conducted from April 12, 2016, to November 4, 2016, at 13 sites
in the United States to assess the safety and tolerability of oral
lubiprostone capsules at 12 or 24 mcg twice daily (BID) adminis-
tered for 24 weeks in patients with PFC. The trial included a 1-day
screening period, 24-week treatment period, and 1-week follow-up
period. See Methods, Supplemental Digital Content 1 for the list of
investigators and study sites, http://links.lww.com/MPG/C474.

Study Population

Patients were recruited from a mix of primary care practices
and gastroenterology specialty practices. Eligibility criteria
included the following: age �6 years to <18 years at the time of
enrollment and written informed consent from the patient and/or
guardian; meeting Rome III criteria for childhood functional con-
stipation; and discontinuation of any medication affecting gastro-
intestinal (GI) motility. Exclusion criteria included: constipation
attributed to a physical/mental/cognitive condition or to inflamma-
tory bowel disease, medication, or anatomic, neurologic, or endo-
crine/metabolic factors; prior abdominal surgery, including bowel
resection, colectomy, or gastric bypass surgery; and conditions
affecting GI motility. See Methods, Supplemental Digital Content
www.jpgn.org
1 for the complete list of inclusion/exclusion criteria, http://
links.lww.com/MPG/C474.

The institutional review board of each study center reviewed
and approved the study protocol and other materials before use. All
aspects of the study were conducted in accordance with the U.S.
Code of Federal Regulations (CFR) governing the protection of
human patients (21 CFR 50), institutional review boards (21 CFR
56), and the obligations of clinical investigators (21 CFR 312). The
study was registered on clinicaltrials.gov (NCT02766777). An
independent data and safety monitoring board reviewed safety data
on a regular basis throughout the study, and Good Publication
Practice guidelines were followed.

Study Assessments

Study visits included: screening, interim telephone visit,
interim clinic examination, end-of-treatment visit, and follow-up
visit on day 1 and at weeks 1, 12, 24, and 25, respectively. AEs were
reported by the patient and/or parent/legal guardian from the time of
informed consent through the end of the follow-up period. Occur-
rence of any AEs was provided verbally by either the patient or
parent/caregiver during site visits in response to open-ended ques-
tions by site personnel. For AEs that were ongoing at any point
during the study, site personnel always asked for an update on the
outcome during subsequent visits or phone calls. AEs were followed
until they were resolved, stabilized, or until 30 days after the end of
treatment exposure. See Study Protocol, Supplemental Digital
Content text for additional details on study procedures.

Dosing

Patients received lubiprostone at a dose based on weight at
the time of enrollment: 12 mcg BID for<50 kg, and 24 mcg BID for
�50 kg. If AEs continued for �3 days, the dose was reduced to a
once daily evening dose and these patients could resume the BID
dose regimen at the investigator’s discretion.

If necessary, rescue medication was used to help induce a
bowel movement. Each patient (along with a guardian) was edu-
cated about the protocol-specified use of rescue medications at
screening and throughout the study.

Safety Endpoints

The safety endpoints were incidences of AEs grouped by
Medical Dictionary of Regulatory Activities (MedDRA) version
19.1, system organ class and preferred term; changes from baseline
in clinical laboratory parameters (hematology, serum chemistry, and
urinalysis); changes from baseline in an abbreviated physical
examination; and changes from baseline in vital sign measurements,
including height and weight.

Exploratory Endpoint

Investigators’ assessments of treatment effectiveness were
collected by investigators at weeks 12 and 24 (visits 3 and 4) using a
5-point rating scale: 0¼ not at all effective; 1¼ a little bit effective;
2 ¼ moderately effective; 3 ¼ quite a bit effective; 4 ¼
extremely effective.

Statistical Analysis

Statistical analyses were performed for the safety population,
which consisted of all enrolled patients who took �1 dose of study
medication. The sample size was calculated to have at least 100
573
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patients complete the full 24-week treatment period (based on
expected attrition). Patient demographic data and assessments of
actual study exposure were summarized with descriptive statistics.

Original terms used by investigators to identify AEs were
coded to the MedDRA system organ class as preferred terms and
summarized by incidence. Results of clinical laboratory parameters
were summarized with mean changes from pretreatment to post-
treatment visits using descriptive statistics; cross-tabulation analy-
ses were also performed for laboratory parameters using the normal
reference ranges provided. Descriptive statistics were provided to
evaluate the changes from baseline in vital signs, including height
and weight, during the study.

RESULTS

Patient Disposition
Of the 87 patients who received lubiprostone, 64.3% in the

12-mcg group (n ¼ 36 of 56) and 54.8% in the 24-mcg group (n ¼
17 of 31) completed the study (Figure 1, Supplemental Digital
Content 2, http://links.lww.com/MPG/C475).

Demographics and Baseline Characteristics

Demographic and baseline characteristics are summarized
for the safety population in Table 1. The proportion of patients with
a history of failed constipation treatment was comparable in the two
treatment groups: 76.8% of patients in the lubiprostone 12-mcg BID
group and 77.4% of patients in the 24-mcg BID group.
TABLE 1. Patients’ demographic and baseline
�

characteristics

Category Lubiprostone 12 mcg BID (n ¼ 56)

Sex, no. (%)

Female 32 (57.1)

Male 24 (42.9)

Age, y

Mean (SD) 8.8 (1.81)

Age group, no. (%)

6–9 y 39 (69.6)

10–13 y 16 (28.6)

14–17 y 1 (1.8)

Race, no. (%)

White 43 (76.8)

Black or African American 11 (19.6)

Other 2 (3.6)

American Indian or Alaska Native 0 (0.0)

Ethnicity, no. (%)

Not Hispanic or Latino 50 (89.3)

Hispanic or Latino 6 (10.7)

Height, cm

Mean (SD) 135.8 (10.53)

Weight, kg

Mean (SD) 33.0 (7.75)

Body weight group, no. (%)

<50 kg 56 (100.0)

�50 kg 0 (0.0)

BMI, kg/m2

Mean (SD) 17.7 (2.43)

BID¼ twice daily; BMI¼ body mass index; n¼ subgroup of total population;
last non-missing measurement recorded before the date and time of the first do
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The most common concomitant medications were anti-
histamines for systemic use (26.4% of total patients), drugs for
obstructive airway diseases (25.3% of total patients), and psy-
choanaleptics (24.1% of total patients). A somewhat larger
proportion of patients used antihistamines in the 12-mcg BID
group (32.1%) than in the 24-mcg BID group (16.1%). The use of
drugs for obstructive airway diseases and of psychoanaleptics
was comparable between the two treatment groups (obstructive
airway diseases 26.8% and 22.6% and psychoanaleptics 21.4%
and 29.0% in the 12-mcg BID and 24-mcg BID groups, respec-
tively).

In total, 13.8% of patients used rescue medication (16.1% in
the lubiprostone 12-mcg BID group and 9.7% in the lubiprostone
24-mcg BID group). The most commonly received rescue medica-
tions were sennoside A þ B (5.7% of total patients) and bisacodyl
(3.4% of total patients).

Safety

Treatment exposure was similar in both study groups. In the
lubiprostone 12-mcg BID group and 24-mcg BID group, the median
study medication exposure was 169.5 and 169.0 days, respectively;
in the same treatment groups, total mean doses were 221.7 capsules
and 206.1 capsules, respectively. Mean compliance with study
medication was 73.3% in the lubiprostone 12-mcg BID group
and 63.2% in the 24-mcg BID group.

An overview of treatment-emergent AEs (TEAEs) is provided
in Figure 1. Of patients in the lubiprostone 12-mcg BID and 24-mcg
BID groups, 57.1% and 48.4% reported�1 TEAE, respectively. Two
Treatment group

Lubiprostone 24 mcg BID (n ¼ 31) Total lubiprostone (N ¼ 87)

17 (54.8) 49 (56.3)

14 (45.2) 38 (43.7)

13.2 (2.65) 10.3 (3.03)

3 (9.7) 42 (48.3)

14 (45.2) 30 (34.5)

14 (45.2) 15 (17.2)

25 (80.6) 68 (78.2)

5 (16.1) 16 (18.4)

1 (3.2) 3 (3.4)

0 (0.0) 0 (0.0)

27 (87.1) 77 (88.5)

4 (12.9) 10 (11.5)

159.9 (11.17) 144.4 (15.78)

66.4 (17.82) 44.9 (20.19)

0 (0.0) 56 (64.4)

31 (100.0) 31 (35.6)

26.0 (6.42) 20.7 (5.85)

N¼ total population; SD¼ standard deviation.
�
Baseline was defined as the

se of study medication.

www.jpgn.org
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FIGURE 1. Overview of treatment-emergent adverse events (safety population). aTEAE is any event with an onset date on or after the first dose of

study medication and with an onset date no more than 7 days after the last dose of study medication. BID ¼ twice daily; n ¼ subgroup of

population; TEAE ¼ treatment-emergent adverse event.
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serious TEAEs (6.5%) were reported in the lubiprostone 24-mcg
BID group, and neither one (ulcerative colitis or worsening
constipation) was drug related. The proportions of patients dis-
continuing because of a TEAE were 12.5% and 16.1% in
the lubiprostone 12-mcg BID group and 24-mcg BID group,
respectively. Upper abdominal pain was the only TEAE leading
to discontinuation (of 12 patients in total) that occurred in >1
patient. Most TEAEs in this study were of mild intensity and self-
resolving.
FIGURE 2. Treatment-related adverse events reported by �5% of patien
treatment group (safety population). GI disorders: diarrhea, nausea, upper

daily; GI ¼ gastrointestinal; n ¼ subgroup of population; TRAE ¼ treatm

www.jpgn.org
Treatment-Related Adverse Events Reported in
>–5% of Patients or Gastrointestinal Disorders
Reported in >–3% of Patients

An overview of treatment-related adverse events (TRAEs)
reported by �5% of patients is provided in Figure 2. Patients
reported mostly GI disorders of diarrhea, followed by nausea,
abdominal pain, and upper abdominal pain.
ts or GI disorders reported in �3% of patients in either lubiprostone
abdominal pain, abdominal pain, abdominal distension. BID ¼ twice

ent-related adverse event.
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TABLE 2. Summary of treatment-related adverse events occurring in >1 patient

Preferred term,

MedDRA dictionary 19.1

Lubiprostone 12 mcg

BID (n ¼ 56), no. (%)

Lubiprostone 24 mcg

BID (n ¼ 31), no. (%)

Total (N ¼ 87), no. (%)

Diarrhea 3 (5.4) 3 (9.7) 6 (6.9)

Nausea 4 (7.1) 0 (0.0) 4 (4.6)

Abdominal pain upper 1 (1.8) 2 (6.5) 3 (3.4)

Abdominal pain 1 (1.8) 1 (3.2) 2 (2.3)

Dyspepsia 2 (3.6) 0 (0.0) 2 (2.3)

Chest pain 2 (3.6) 0 (0.0) 2 (2.3)

Blood uric acid decreased 2 (3.6) 0 (0.0) 2 (2.3)

Decreased appetite 1 (1.8) 1 (3.2) 2 (2.3)

Headache 3 (5.4) 1 (3.2) 4 (4.6)

BID ¼ twice daily; MedDRA ¼ Medical Dictionary for Regulatory Activities; n ¼ subgroup of total population; N ¼ total population.
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Treatment-Related Adverse Events Occurring in
>1 Patient

An overview of TRAEs occurring in >1 patient is provided
in Table 2. Of patients in the lubiprostone 12-mcg BID and 24-mcg
BID groups, 35.7% and 32.3%, respectively, reported TRAEs.
Upper abdominal pain was the most commonly reported TRAE
that led to discontinuation in the lubiprostone 12-mcg BID group
(1.85%) and 24-mcg BID group (3.2%).

Subgroup Analyses of Treatment-Related
Adverse Events

Female patients reported numerically higher TEAE rates (�1
TEAE) than male patients in the 12-mcg BID group (21 females
[65.6%] vs 11 males [45.8%]) as well as the 24-mcg BID group (10
females [58.8%] vs 5 males [35.7%]). See Tables 1 and 2, Supple-
mental Digital Content 3 and 4, http://links.lww.com/MPG/C477,
http://links.lww.com/MPG/C478 for TEAEs categorized by sex.

White patients reported numerically higher TEAE rates (�1
TEAE) than Black or other race patients in the 12-mcg BID group
(White, 27 [62.8%]; Black, 4 [36.4%]; other race, 1 [50.0%]) as well as
the 24-mcg BID group (White, 13 [52.0%]; Black, 2 [40.0%]; other race,
none). See Tables 3, 4, and 5, Supplemental Digital Content 5, 6, and 7,
http://links.lww.com/MPG/C479, http://links.lww.com/MPG/C480,
http://links.lww.com/MPG/C481 for TEAEs categorized by race.

In the 12-mcg BID group, 24 patients (61.5%), 7 patients
(43.8%), and 1 patient (100.0%) reported�1 TEAE in the 6–9, 10–
13, and 14–17 years age groups, respectively. In the 24-mcg BID
group, one patient (33.3%), seven patients (50.0%), and seven
patients (50.0%) reported �1 TEAE in the 6–9, 10–13, and 14–
17 years age groups, respectively. See Tables 6, 7, and 8, Supple-
mental Digital Content 8, 9, and 10, http://links.lww.com/MPG/
C482, http://links.lww.com/MPG/C483, http://links.lww.com/MPG/
C484 for TEAEs categorized by age.

Additionally, among patients who weighed �50 kg (ie,
patients receiving the 24-mcg BID dose), the rates of TEAEs were
numerically similar between patients weighing�50 to�60,>60 to
<80 kg, and �80 kg, and did not indicate any clinically meaningful
trends (see Table 9, Supplemental Digital Content 11, http://
links.lww.com/MPG/C485).

Subgroup Analyses of Treatment-Related
Adverse Events

Female patients reported numerically higher TRAE rates (�1
TRAE) than male patients in the 12-mcg BID group (13 females
576
[40.6%] vs 7 males [29.2%]), as well as the 24-mcg BID group (7
females [41.2%] vs 3 males [21.4%]). In male patients, the most
commonly reported TRAEs were: diarrhea, decreased blood uric
acid, and dyspepsia, each in 8.3% of 12-mcg BID group patients;
and diarrhea, upper abdominal pain, and irregular heartbeat, each in
7.1% of the 24-mcg group patients. In female patients, the
most commonly reported TRAEs were nausea and diarrhea in
12.5% and 11.8% of patients in the 12-mcg and 24-mcg BID
groups, respectively.

In the 12-mcg BID and 24-mcg BID groups, TRAEs�1 were
reported in 17 (39.5%) and 8 (32.0%) of White patients, and 3
(27.3%) and 2 (40.0%) of Black patients, respectively. In the 24-
mcg group, the most commonly reported TRAE in White patients
was diarrhea (12.0%). The most commonly reported TRAE by
Black patients in the 12-mcg BID group was headache (18.2%);
however, Black patients in the 24-mcg BID group reported abdom-
inal pain, upper abdominal pain, decreased appetite, and back pain,
each in 20.0% of patients. None of the other race patients reported
�1 TRAE.

In the 12-mcg BID group, 17 (43.6%), 3 (18.8%), and none of
the patients in the 6–9, 10–13, and 14–17 years age groups,
respectively, reported �1 TRAE. In the 24-mcg BID group, no
patients, 5 patients (35.7%), and 5 patients (35.7%) in the 6–9, 10–
13, and 14–17 years age groups, respectively, reported �1 TRAE.
The most commonly reported TRAE in the 6–9 years age category
was nausea (10.3%) in the 12-mcg BID group. TRAEs in the 12-
mcg BID group in patients ages 10–13 years were reported by one
patient (6.3%), and included diarrhea, abdominal distension, upper
abdominal pain, dyspepsia, headache, and epistaxis; in the 24-mcg
BID 10–13 years age group, TRAEs were reported by one patient
(7.1%), and included diarrhea, upper abdominal pain, anaphylactoid
reaction, increased alanine aminotransferase, and headache. The
most commonly reported TRAEs in patients ages 14–17 years were
upper abdominal pain and diarrhea, each reported in 14.3% of
patients in the 24-mcg group.

Clinical Laboratory Parameters

Minimal to no variations were observed in blood chemistry
or hematology or urinalysis parameters. No noticeable change from
baseline to week 25 was observed for sodium (ranged from mean
137.9 mmol/L, 95% confidence interval (CI) [137.4, 138.37] to
139.4 mmol/L, 95% CI [138.8, 140.1]; reference range 133–
145 mmol/L) or potassium (ranged from mean 4.0 mmol/L, 95%
CI [3.9, 4.1] to 4.2 mmol/L, 95% CI [4.1, 4.3]; reference range 3.4–
5.2 mmol/L). There were no cases of electrolyte abnormalities in the
study participants, even in children who reported having diarrhea,
www.jpgn.org
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and no actions were necessary for any electrolyte derangements. In
addition, the liver function markers—albumin, alkaline phospha-
tase, alanine aminotransferase, aspartate transaminase, and biliru-
bin (direct and total)—did not indicate any clinically
meaningful trends.

Minimal to small variations were observed from baseline in
physical examinations and vital sign parameters that included
height, weight, body mass index, heart rate, systolic blood pressure,
and diastolic blood pressure; there were no TEAEs related to
variations in systolic or diastolic blood pressure observed.

Exploratory Efficacy Assessment

The efficacy of lubiprostone in PFC was assessed by the
investigators as moderately to quite a bit effective. At week 12, the
mean lubiprostone 12-mcg BID group grading was 2.8 and the mean
24-mcg BID group grading was 2.9 (on a scale of 0 to 4). At week
24, the mean lubiprostone 12-mcg BID group grading was 2.7 and
the mean 24-mcg BID group grading was 2.2 (Figure 2, Supple-
mental Digital Content 12, http://links.lww.com/MPG/C476).

DISCUSSION
This phase 3, multicenter, open-label trial assessed the safety

and tolerability of oral lubiprostone over 24 weeks at two doses for
the treatment of PFC in children ages �6 to <18 years. Lubipros-
tone was shown to be well tolerated in patients with PFC.

Most TEAEs in this study were of mild intensity and self-
resolving. Those TEAEs leading to discontinuation of study drug
were also mostly GI disorders, primarily abdominal pain, and very
few were serious or related to the study drug; most resolved upon
discontinuation. The differences in incidence of TEAEs observed
between the treatment groups may not reflect a true clinically
meaningful effect because dosing assignment was weight based
and not randomized across comparable patients.

The incidence of TEAEs in this trial was generally lower than
previous lubiprostone clinical trials (12,15,16), except for one trial
(14). The most frequently reported TEAE in both treatment groups
was diarrhea, a TEAE that has been observed in prior lubiprostone
clinical trials, and also in trials of polyethylene glycol, a commonly
used laxative (12,14–16,18–20).

The incidence of diarrhea observed in our study was either
comparable to or higher than reported in prior trials investigating
the same lubiprostone doses (12,14–16); the difference was most
pronounced when compared with two other trials in adult constipa-
tion (which, for instance, reported diarrhea incidences of 5.0% and
3.4% with the 24-mcg dose) (12,16).

In addition, vomiting and nausea occurred in>5% of patients
in this trial; interestingly, vomiting is an event that has not been
reported in adult trials investigating the same lubiprostone doses
(12,15,16), but it has been reported at higher rates in a previous PFC
trial (9.2% and 15.6% at 12-mcg BID and 24-mcg BID doses,
respectively) (14). The incidences of nausea in our trial were
markedly lower than those reported by previous PFC or adult trials
(range 18.5�31.7%) (12,14�16).

Although the physiological mechanisms responsible for the GI
symptoms are unknown, a previous study in normal healthy volun-
teers showed that lubiprostone treatment resulted in a modest delay in
gastric emptying, which may contribute to the observed GI TEAEs
(21). Taking into account the gastric effect, uneven compliance with
the direction to take lubiprostone with food could explain the
differences in the incidence of GI symptoms across trials. Alterna-
tively, there might be an impact of age, as the majority of trials were
conducted in adult patients (12,14�16). Our subgroup analysis
assessed the impact of age categories (6–9, 10–13, and 14–17 years)
www.jpgn.org
on the type of TEAEs, with the expectation of a general age-related
effect on tolerability, although statistical differences between sub-
groups were not calculated. Our subgroup analysis showed numerical
trends for sex and race, albeit without statistical significance, but a
recent clinical trial has shown no effect of sex, race, or age on the
efficacy of lubiprostone (22). Validating any potential relationship
between demographic factors and lubiprostone tolerability and/or
efficacy would require analyses conducted in larger data sets.

No concerning signals emerged from vital signs, abbreviated
physical examinations, and laboratory tests that contributed to the
assessment of safety. In addition, no evidence of any electrolyte
abnormality was observed.

Although our trial was not powered to assess efficacy, the
investigators’ assessments of treatment effectiveness were deter-
mined by investigators at week 12 and week 24 to be moderately to
quite a bit effective, a finding supported by the efficacy data of the
one prior pediatric trial and the adult trials (12,14�16).

In a separate lubiprostone study in PFC, following a 12-week
treatment period, there was no statistically significant difference in
the primary endpoint of overall spontaneous bowel movement
(SBM) response rate between the lubiprostone and placebo groups
(18.5% for lubiprostone vs 14.4% for placebo; treatment difference
¼ 4.1%; P ¼ 0.2245). Some of the secondary endpoints deemed
clinically important in the FDA review (abdominal pain, painful-
ness of SBM, and frequency of incontinence episodes) were also
assessed, but no statistically significant differences were observed
after adjusting for multiple comparisons (23).

The limitations of this trial include lack of statistical power to
assess between group differences due to low sample size, nonblinded
and nonrandomized design, and the lack of a placebo/comparator
arm. However, it has to be considered that this study merely comple-
ments the existing data on the safety and tolerability of lubiprostone;
these findings are amply supported by previous clinical trials in adults
(12,15,16) and one trial in pediatric patients (14).

In conclusion, this study in pediatric patients has shown that
both lubiprostone 12 mcg BID and lubiprostone 24 mcg BID
administered orally were well tolerated, with no evidence of
clinically significant safety concerns.

Amitiza_303_Study protocol_redacted, http://links.lww.-
com/MPG/C486.
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