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Background/Aims
Elobixibat, an ileal bile acid transporter (apical sodium-dependent bile acid transporter) inhibitor, was recently launched in Japan for
the treatment of chronic idiopathic constipation. We conducted an interim analysis of post-marketing surveillance to evaluate the
safety and efficacy of elobixibat in elderly patients with chronic constipation and compared the efficacy according to administration
time.
Methods
Safety and efficacy outcomes were evaluated through patient interviews for 4 weeks.
Results
Adverse drug reactions (ADRs) were observed in 5.24% of the 1049 patients analyzed; diarrhea (2.19%) and abdominal pain (1.81%)
were the most common. A serious ADR of death was reported in one patient (0.10%). The incidence of ADRs in the ≥ 65-year old
or ≥ 75-year-old subpopulation was similar to that in the total patient population. Mean bowel movements per week significantly
increased from 2.9 ± 2.5 at baseline to 5.0 ± 3.1 (P < 0.001) at Week 2 and 5.3 ± 2.6 (P < 0.001) at Week 4. The mean Bristol
Stool Form Scale score significantly increased from 2.3 ± 1.4 at baseline to 3.8 ± 1.3 (P < 0.001) at Week 2 and 3.9 ± 1.1 at Week
4 (P < 0.001). Bowel movements significantly increased in the elderly population and subpopulations receiving elobixibat before
breakfast, lunch, or dinner. The median time to bowel movement was 5 hours.
Conclusion
The results suggested that elobixibat was well-tolerated and efficacious in elderly patients with chronic constipation and can be
administered before any meals.
(J Neurogastroenterol Motil 2022;28:431-441)
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Introduction
The global prevalence of chronic constipation in the general
population is reported to be 14%,1 and the prevalence of selfreported constipation is 16-28%2,3; however, these reports depend
on different diagnostic criteria of constipation. Chronic constipation
is more common in women than in men in the younger generation,
and its prevalence increases with age because of decreased abdominal muscle strength, bowel movements, and food intake. A high
prevalence of constipation is observed in both genders aged ≥ 65
years.4 Therefore, the growth in the elderly population is expected
to increase the number of patients with chronic constipation. Constipation is often regarded as a trivial condition; however, the symptoms such as bloating, abdominal pain, and difficulty in defecation
significantly impair quality of life (QOL),5 to an extent comparable
to that seen in inflammatory bowel disease or rheumatoid arthritis.6
In particular, in elderly patients with constipation, straining may
increase blood pressure and burden the heart and blood vessels,
which can lead to myocardial infarction, heart failure, and stroke.7,8
Recently, a clinical practice guideline for the treatment of chronic constipation was published for the first time in Japan in line with
the global classification of constipation and prescribing of evidencebased therapeutic drugs.9 In Japan, magnesium oxide (osmotic
laxatives) and senna or sennoside (stimulant laxatives) have been
extensively used for a long time and now account for up to 90%
of all written prescriptions. Unfortunately, these treatment options
often exhibit limited efficacy. Approximately 30-50% of the patients
with chronic constipation were not fully satisfied with the efficacy of
these treatments, and there are gaps in satisfaction between physicians and patients with regard to treatment10,11 in the selection of
drug treatment for constipation and in the definition of efficacy
among doctors and patients.12 These results suggest that chronic
constipation is not sufficiently managed in a significant number of
patients treated with current osmotic and stimulant laxatives.
Elobixibat is a first-in-class selective ileal bile acid transporter
(IBAT, also known as apical sodium-dependent bile acid transporter) inhibitor for the treatment of chronic constipation.13-15 IBAT, a
seven transmembrane protein expressed in epithelial cells on the luminal side of ileal terminal, co-transports sodium ions and conjugated bile acids and participates in the enterohepatic circulation of bile
acids.16,17 Elobixibat reduces active ileal reabsorption of bile acids,
increasing the concentration of bile acids entering the colon, which
leads to bowel movements via stimulation of colonic secretion and
motility.18 A phase 3 study in Japan revealed that orally administered
432

10 mg elobixibat once daily before breakfast for 2 weeks improved
the frequency of spontaneous bowel movements (SBMs), time to
the first SBM, and stool form based on the Bristol Stool Form Scale
(BSFS) scores in patients with chronic constipation.19 Although
elobixibat was safe and generally well-tolerated, adverse drug reactions (ADRs) of abdominal pain (19%), and diarrhea (13%) were
frequently observed. In addition to short-term outcomes, elobixibat
also showed tolerability in 1-year treatment in patients with chronic
constipation.19 The clinical results indicate that elobixibat showed a
median time to the first SBM after administration of approximately
5 hours and mean BSFS score of 4, leading to high satisfaction
among patients.19 Elobixibat has dual actions on water secretion and
colonic motility, indicating that the drug has characteristics of both
osmotic and irritant laxatives. In addition to the standard dose of
10 mg (2 tablets), a wide range of doses including 5 mg and 15 mg are
available and are prescribed to patients according to the status of their
bowel movements. Hence, elobixibat, with a novel mechanism of action,
may serve as a new option for the treatment of chronic constipation.
Based on these clinical results, elobixibat was approved for the
treatment of chronic constipation in Japan in January 2018. However, in addition to the relatively small sample size in the phase 3
study, no safety or efficacy information is available on the drug in
elderly patients, patients with combined diseases that could cause
chronic constipation, and patients with previous and concomitant
use of other laxatives. Furthermore, the efficacy of elobixibat has
been investigated only by dosing before breakfast; therefore, the efficacy of the drug administered before lunch or dinner is unknown.
Currently, a post-marketing surveillance for approximately 5 years
is ongoing to evaluate the safety and efficacy of elobixibat in patients
with chronic constipation in the clinical practice setting. In this
report, we conducted an interim analysis of clinical outcomes after
a 4-week treatment with elobixibat. In particular, we evaluated the
safety and efficacy of the drug in elderly patients and compared the
efficacy according to administration time.

Materials and Methods
Patients and Surveillance Design
This survey was designed as a prospective, multi-center, postmarketing study to evaluate the safety and efficacy of elobixibat.
The overall survey period was planned to extend from June 2018 to
December 2022 and to enroll 3000 patients. This surveillance was
carried out using a centralized registration system for patients with
chronic constipation newly treated with elobixibat. Patients with
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chronic constipation were diagnosed according to the criteria in
Japanese 2017 Guideline for the Management of Chronic Constipation, which has been developed in reference to Rome IV criteria
for constipation,20 and enrolled in surveillance. For the analysis of
interim data, the cutoff date for the receipt of survey forms was July
18, 2019. The data of 1090 patients, which were locked in the study
database at that time, were evaluated to determine the early safety
and efficacy of elobixibat for 4 weeks after treatment initiation. Elobixibat was prescribed and administered for 4 weeks in accordance
with the package insert.
Accordingly, a once-daily oral dose of 10 mg was administered
before any meals. A lower dose (5 mg) was permitted at the attending physician’s discretion according to the severity of constipation
and administered with caution. A dose increase to 15 mg was also
permitted if the treating physician considered the treatment efficacy
insufficient, and the patient’s clinical course was carefully monitored. The observation period was set for 4 weeks and extended
up to 52 weeks for patients who received the drug for more than
5 weeks. The following patient demographics were evaluated at
baseline and during the survey: sex; age; and duration of chronic
constipation, combined diseases with irritable bowel syndrome with
constipation (IBS-C), other combined diseases, and the use of other
drugs for constipation (1 month before baseline and during the
treatment period). Dose and timing of administration of elobixibat
and the reasons for completion or discontinuation of administration were recorded. The clinical data were entered into the internetbased electronic data capture system.
This survey was conducted in compliance with Good Postmarketing Study Practice for drugs (the Japanese Ministry of
Health, Labour and Welfare Ministerial Ordinance). The survey
protocol was reviewed and approved by the Pharmaceuticals and
Medical Devices Agency prior to initiation. All participants gave
informed consent before entering the survey. This survey was registered at the Japan Pharmaceutical Information Center (Japic CTI184007).

Safety Assessments
The incidence, types, severity, period of occurrence, and outcomes of ADRs were evaluated for 4 weeks after the initiation of
treatment with elobixibat. ADRs were defined as adverse events
that were considered to be related to elobixibat. Multiple occurrences of the same events in 1 patient were counted only once. The
causal relationship of the drug with adverse events and the severities of these events were assessed by investigators at each facility.
Individual ADRs were coded according to Japanese translation

of the Medical Dictionary for Regulatory Activities version 22.0
and classified according to the System Organ Class and Preferred
Term. Subgroup analyses of safety were performed among those of
older age and those who used elobixibat monotherapy (no prior or
concomitant laxatives).

Efficacy Assessments
Efficacy outcomes were collected by patient interview. The efficacy of elobixibat was evaluated based on mean number of bowel
movements, BSFS scores, patient satisfaction with bowel movements (4 grades: satisfaction, slight satisfaction, slight dissatisfaction, and dissatisfaction), abdominal distension (5 grades: no, rarely,
occasionally, often, and always), straining during defecation (5
grades: no, rarely, occasionally, often, and always), presence or absence of fecal disimpaction, and time to bowel movement at Weeks
2 and 4. These efficacy parameters were measured during Week
1 of treatment at baseline, Weeks 2 and 4 (ie, the last week of the
2-week, 4-week, and run-in period). In the subgroup analyses, the
effects of older age, administration of elobixibat before any meals,
elobixibat monotherapy, and severity of constipation on the efficacy
outcomes after treatment were evaluated on the same schedule.
A subgroup analysis of efficacy was performed among those
with more severe constipation. This criterion was classified into 3
groups based on the occurrence of SBMs and mean BSFS score
during the second week of the 2-week run-in period: severe constipation, with SBM ≤ 2 and BSFS score ≤ 3; very severe constipation, with SBM ≤ 1 and BSFS score ≤ 3; or absolute constipation,
with SBM = 0.21

Statistical Methods
The efficacy analysis population included patients who had data
of all efficacy items of bowel movements excluding those “no evaluation.” The mean differences in the number of bowel movements
and BSFS score from baseline to Weeks 2 and 4 were analyzed
using the paired t test and Wilcoxon signed-rank test, respectively,
both with a two-sided significance level of 5%. The differences in
the presence and absence of fecal disimpaction from baseline to
Week 2 or Week 4 in patients with paired data at these times were
analyzed using the McNemar’s test with a two-sided significance
level of 5%. Time to bowel movement after the last administration
was summarized at each time, and the summary statistics were
calculated. The median time to bowel movement (minimum and
maximum) was estimated using the Kaplan-Meier method. The
statistical analyses were performed using the statistical analysis software version 9.4 (SAS Institute Japan Ltd, Tokyo, Japan).
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bination with other drugs for constipation, including magnesium
salts (52.9%), stimulant laxatives (31.9%), and drugs that alter epithelial function (13.0%).
The baseline demographics and characteristics of the efficacy
and safety analysis populations were similar (data not shown).

Results
Patient Disposition and Demographics
During the survey period, 1846 patients with chronic constipation were registered at 466 study sites in Japan while survey forms
were collected and locked from 1090 (Fig. 1). Subsequently, 1049
patients, excluding 41 (39 had no visit after the initial visit and 1
each received no treatment and registered 15 days or longer after
the initial treatment), were evaluated as the safety analysis population. In addition, 986 patients, excluding 63 (46 did not adhere to
the prescribed regimen, and 17 had no data of bowel movement
evaluation), were evaluated as the efficacy analysis population. Patients treated with off label prescription included those who used
a drug at times other than before meals (40 patients, mainly after
meals and at bedtime), used a drug at doses other than per tablet
(5, mainly less than 1 tablet), were aged under 15 years (4), and
received a prescription with an excessive dose (1).
The patient demographics and characteristics at baseline in the
safety analysis population are presented in Table 1; of the 1049 patients, 60.6% were women. The mean age ± SD was 70.4 ± 17.2
years; 50.6% aged ≥ 75 years, whereas 11 patients were aged <
20 years. Among the total patients, the duration of constipation was
≥ 5 years in 46.3% and 10.8% had IBS-C. More than half of the
patients (66.6%) had been treated with other drugs prescribed for
constipation mainly including osmotic laxatives (54.6%), stimulant
laxatives (42.6%), and drugs altering epithelial function (chloride
channel activator and guanylate cyclase-C receptor agonist) (20.9%).
Approximately 40.0% of patients were prescribed elobixibat in com-

Exposure to Elobixibat
The daily dose (mean ± SD) of elobixibat in the safety analysis
population was 9.33 ± 2.24 mg; most patients (813, 77.5%) were
prescribed 10 mg (2 tablets) daily. A lower dose of 5 mg (1 tablet)
and a higher dose of 15 mg (3 tablets) daily were prescribed to
149 (14.2%) and 84 (8.0%) patients, respectively. Most patients
(826, 78.7%) continued elobixibat treatment after 4 weeks, and
223 (21.3%) discontinued or completed treatment by Week 4. The
main reasons for treatment discontinuation or termination were lack
of efficacy (68, 30.5%), patient choice (48, 21.5%), improvement
in symptoms (35, 15.7%), adverse events (35, 15.7%), and no visit
(32, 14.3%). Of the 68 patients who experienced lack of efficacy,
only 5 (7.4%) had their doses increased to the maximum of 15 mg,
whereas most patients (56, 82.4%) did not have their dose changed
from 10 mg. Most patients (643, 76.4%) were directed to take
elobixibat before breakfast, whereas 26 (3.1%) and 162 (19.2%)
took the drug before lunch and dinner, respectively, at Week 4. The
mean daily dose (9.39 ± 2.19 mg) in the efficacy analysis population was similar to that in the safety analysis populations.

Safety
Of the 1049 patients in the safety analysis population, ADRs
were reported in 55 patients treated for 4 weeks (5.24%, Table 2);
the most common ADRs (≥ 3 patients) were gastrointestinal disor-

1846 Registration
538 Excluded
537 No CRF collection
1 No informed consent/withdrawal
1308 CRF collection
218 No CRF fixation
1090 CRF fixation

41 Exclusion from safety analysis
39 No visit after the initial visit
1 No treatment with the drug
1 Inappropriate registration

1049 Safety analysis population
63 Exclusion from efficacy analysis
46 Off label prescription
17 No efficacy data
986 Efficacy analysis population
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Figure 1. Patient disposition. CRF, case

report form.
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Table 1. Patient Demographics and Baseline Characteristics

Table 2. Adverse Drug Reactions

Item

n (%)

Event

Total

≥ 65 yr

≥ 75 yr

Safety analysis population
Sex
Male
Female
Age (mean ± SD, yr)
< 65
≥ 65
< 75
≥ 75
Duration of chronic constipation (yr)
<5
≥5
Unknown
IBS-C
No
Yes
Combined disease
No
Yes
Hypertension
Dyslipidemia
Diabetes mellitus
Gastroesophageal reflux disease
Cardiovascular disease
Respiratory disease
Kidney disease
Depression
Liver disease
Parkinson's disease
Biliary disease
Other diseases
Prior OTC laxative
No
Yes
Unknown
Prior prescribed laxative
No
Yes
Concomitant drugs for constipation
No
Yes

1049

Safety analysis population
Patients with ADRs
Gastrointestinal disorders
Diarrhea
Abdominal pain
Abdominal distension
Nausea
Abdominal discomfort
Constipation
Eructation
Vomiting
Soft feces
Anal incontinence
Skin and subcutaneous tissue
disorders
Rash
Nervous system disorders
Headache
General disorders and
administration site conditions
Death

1049
55 (5.24)
52 (4.96)
23 (2.19)
19 (1.81)
4 (0.38)
3 (0.29)
2 (0.19)
2 (0.19)
1 (0.10)
1 (0.10)
1 (0.10)
1 (0.10)
1 (0.10)

763
34 (4.46)
31 (4.06)
16 (2.10)
11 (1.44)
2 (0.26)
1 (0.13)
0 (0.00)
2 (0.26)
0 (0.00)
1 (0.13)
1 (0.13)
1 (0.13)
1 (0.13)

531
19 (3.58)
16 (3.01)
7 (1.32)
5 (0.94)
2 (0.38)
1 (0.19)
0 (0.00)
0 (0.00)
0 (0.00)
1 (0.19)
1 (0.19)
1 (0.19)
1 (0.19)

1 (0.10)
1 (0.10)
1 (0.10)
1 (0.10)

1 (0.13)
1 (0.13)
1 (0.13)
1 (0.13)

1 (0.19)
1 (0.19)
1 (0.19)
1 (0.19)

1 (0.10)

1 (0.13)

1 (0.19)

413 (39.4)
636 (60.6)
70.4 ± 17.2
286 (27.3)
763 (72.7)
518 (49.4)
531 (50.6)
380 (36.2)
486 (46.3)
183 (17.4)
936 (89.2)
113 (10.8)
285 (27.2)
764 (72.8)
317 (41.5)
208 (27.2)
153 (20.0)
148 (19.4)
101 (13.2)
67 (8.8)
60 (7.9)
40 (5.2)
27 (3.5)
21 (2.7)
13 (1.7)
454 (59.4)
877 (83.6)
93 (8.9)
79 (7.5)
350 (33.4)
699 (66.6)
635 (60.5)
414 (39.5)

IBS-C, irritable bowel syndrome with constipation; OTC, over-the-counter.
Laxatives used within 1 month prior to treatment with elobixibat were recorded.

ders (4.96%), including diarrhea (2.19%), abdominal pain (1.81%),
abdominal distension (0.38%), and nausea (0.29%). A serious
ADR, death, was reported in 1 female patient (0.10%), aged 82
years old, whose medical history included aortic aneurysm, angina

ADR, adverse drug reaction.
Data are presented as n (%) of patients who experienced each event.

pectoris and Alzheimer’s type dementia. The patient’s death was
reported 3 days after enrollment; however, the cause of death and
information about the use of elobixibat were not provided. Elderly
patients, the incidence of ADRs in those aged ≥ 65 years and ≥
75 years was 4.46% and 3.58%, respectively. In the 46 patients who
did not adhere to the prescribed regimen of elobixibat, diarrhea was
observed in 1 patient who received elobixibat after meals.

Efficacy
The mean bowel movements per week significantly increased
from 2.9 ± 2.5 at baseline to 5.0 ± 3.1 and 5.3 ± 2.6 at Weeks 2
(P < 0.001) and 4 (P < 0.001), respectively (Fig. 2A). The BSFS
score was close to ideal stool form (Type 4) at Weeks 2 and 4 (Fig.
3A). The mean BSFS score significantly increased from 2.3 ± 1.4
at baseline to 3.8 ± 1.3 and 3.9 ± 1.1 at Weeks 2 (P < 0.001) and
4 (P < 0.001), respectively. The proportion of patients with satisfaction was higher, and those with bloating or straining during bowel movement was lower at Weeks 2 and 4 than baseline. The time to
bowel movement was 6.1 ± 6.0 hours and 6.4 ± 5.9 hours (mean
± SD) at Weeks 2 and 4, respectively. Moreover, the proportion
of patients with fecal disimpaction at Week 2 (4.1%) and Week 4
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Figure 2. Bowel movements after treatment with elobixibat. Bowel movements per week in (A) total patients, (B) patients aged ≥ 65 years and ≥

75 years, and (C) patients administered elobixibat before breakfast, lunch, or dinner. Columns represent the mean ± SD. n, number of patients
with bowel movements evaluation at each visit. *P < 0.01 and **P < 0.001 vs baseline (Week 0).
Type 1
Type 2
Type 3
Type 4

A

n = 778

Type 1
Type 2
Type 3
Type 4

B

n = 817

100

100

80

80

Patients (%)

Patients (%)

n = 888

Type 5
Type 6
Type 7

60
40
20

Type 5
Type 6
Type 7

n = 659

n = 565

n = 602

n = 459

n = 393

n = 432

0

2

4

0

2

4

60
40
20

0

0
0

2

4

wk

> 65 yr

Time

wk

> 75 yr

Figure 3. Bristol Stool Form Scale score after treatment with elobixibat. Stool form of (A) total patients and (B) patients aged ≥ 65 years and ≥

75 years. n, number of patients with stool form evaluation at each visit. Stool form was evaluated using Bristol Stool Form Scale: types 1 and 2 are
hard, 3-5 are within the normal range, and 6 and 7 are muddy or liquid stools, respectively.

(3.4%) was lower than that at baseline (11.4%) (Table 3). Statistically significant decreases from baseline were observed at Weeks
2 and 4 in the limited number of patients who had paired data for
baseline and Week 2 or 4 (P < 0.001, Supplementary Table 1).
In the elderly subpopulations aged ≥ 65 years and ≥ 75 years,
the weekly mean number of bowel movements was also significantly
higher at Weeks 2 (P < 0.001) and 4 (P < 0.001) than at baseline
(Fig. 2B). The BSFS score changed to stool 4 at Weeks 2 and 4 in
both populations (Fig. 3B). The mean BSFS score in patients aged
≥ 65 years significantly increased from 2.3 ± 1.4 at baseline to 3.7
436

± 1.3 and 4.0 ± 1.1 at Weeks 2 (P < 0.001) and 4 (P < 0.001),
respectively. Similarly, the mean BSFS score in the patients aged
≥ 75 years significantly increased from 2.3 ± 1.4 at baseline to 3.7
± 1.3 and 3.9 ± 1.1 at Weeks 2 (P < 0.001) and 4 (P < 0.001),
respectively.
In another subpopulation analysis, the mean number of bowel
movements per week significantly increased at Weeks 2 and 4 in
patients who were prescribed elobixibat before breakfast and dinner
and at Week 4 in those who were prescribed the drug before lunch
(Fig. 2C). The mean BSFS score also significantly increased at
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Table 3. Bristol Stool Form Scale Score, Patient Satisfaction, and Symptoms of Constipation, Fecal Disimpaction, and Time to Bowel Movements
After Treatment With Elobixibat

Item
Bristol Stool Form Scale score
Patient satisfaction
Satisfaction
Slight satisfaction
Slight dissatisfaction
Dissatisfaction
No evaluation
Abdominal distension
No
Rarely
Occasionally
Often
Always
No evaluation
Straining during defecation, n (%)
No
Rarely
Occasionally
Often
Always
No evaluation
Fecal disimpaction
No
Yes
No evaluation
Time to bowel movement (hr)
Mean ± SD (n)
Median

Baseline (n = 986)

Week 2 (n = 986)
a

Week 4 (n = 986)

2.3 ± 1.4 (888)

3.8 ± 1.3 (778)

3.9 ± 1.1a (817)

6 (0.7)
51 (5.6)
297 (32.7)
553 (61.0)
79 (−)

222 (28.1)
300 (38.0)
164 (20.8)
103 (13.1)
197 (−)

324 (38.9)
317 (38.1)
118 (14.2)
73 (8.8)
154 (−)

64 (7.2)
165 (18.7)
326 (36.9)
229 (25.9)
99 (11.2)
103 (−)

175 (22.4)
309 (39.5)
231 (29.5)
49 (6.3)
18 (2.3)
204 (−)

232 (28.3)
355 (43.2)
193 (23.5)
28 (3.4)
13 (1.6)
165 (−)

42 (4.9)
102 (11.9)
266 (31.0)
278 (32.4)
171 (19.9)
127 (−)

148 (19.2)
289 (37.5)
221 (28.7)
69 (8.9)
44 (5.7)
215 (−)

190 (23.5)
318 (39.3)
212 (26.2)
55 (6.8)
34 (4.2)
177 (−)

805 (88.6)
104 (11.4)
77 (−)

757 (95.9)
32 (4.1)
197 (−)

803 (96.6)
28 (3.4)
155 (−)

ND

6.1 ± 6.0 (415)
6.0

6.4 ± 5.9 (439)
6.0

a

P < 0.001 vs baseline, Wilcoxon signed-rank test for Bristol Stool Form Scale score.
ND, not determined; n, number of patients with each item at each visit.
Data are presented as mean ± SD (n) or n (%).

Week 4 in all subpopulations (P < 0.001). There was no difference
in the increase of patient satisfaction among these patients (Table
4). The patients who received the drug before breakfast most commonly showed a time to bowel movement of 3-5 hours, whereas
those who received the drug before dinner showed 3-5 hours and
12-14 hours (Fig. 4).
Moreover, in the subgroups of patients administered with
elobixibat monotherapy (no prior or concomitant administration of
drugs for constipation), patients with severe constipation, and those
with very severe constipation, the mean number of bowel movements per week was significantly higher at Weeks 2 and 4 than at
baseline (P < 0.001, Supplementary Tables 2-4). The BSFS score
was close to the ideal score (Type 4) at Weeks 2 and 4. Furthermore,
the mean BSFS score was significantly higher at Weeks 2 and 4

than at baseline (P < 0.001, Supplementary Tables 2-4). No sufficient data were obtained for the subgroup of patients with absolute
constipation (n = 3).

Discussion
The results of the interim analysis of the post-marketing surveillance data of 1049 patients with chronic constipation who were
administered elobixibat orally once daily for 4 weeks demonstrated
an ADR incidence of 5.24%, with diarrhea (2.19%) and abdominal
pain (1.81%) as the most commonly reported ADRs. The subgroup
analysis for ADR in the patients treated with no prior or concomitant drugs suggested that there was a similar incidence of ADRs in
patients treated with elobixibat alone and those treated with prior or
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Table 4. Bristol Stool Form Scale Score, Patient Satisfaction, and Time to Bowel Movement After Treatment With Elobixibat Before Breakfast,

Lunch, or Dinner
Before breakfast (n = 643)

Item

Baseline

Bristol Stool Form Scale score
Patient satisfaction
Satisfaction
Slight satisfaction
Slight dissatisfaction
Dissatisfaction
No evaluation
Time to bowel movement (hr)
Mean ± SD (n)
Median

Week 4
a

2.3 ± 1.5 (582) 3.9 ± 1.1 (624)
3 (0.5)
26 (4.4)
183 (30.8)
383 (64.4)
48 (−)
ND

Before lunch (n = 26)
Baseline

Before dinner (n = 162)

Week 4

Baseline

Week 4

2.6 ± 1.1 (26)

4.0 ± 0.9 (26)

2.3 ± 1.3 (143)

3.9 ± 1.0a (158)

0
4 (16.0)
10 (40.0)
11 (44.0)
1 (−)

8 (30.8)
13 (50.0)
4 (15.4)
1 (3.8)
0

0
12 (8.3)
55 (38.2)
77 (53.5)
18 (−)

58 (36.5)
68 (42.8)
24 (15.1)
9 (5.7)
3 (−)

ND

9.9 ± 6.1 (14)
8.0

ND

8.5 ± 6.0 (96)
8.0

256 (40.2)
233 (36.6)
86 (13.5)
62 (9.7)
6 (−)
5.6 ± 5.7 (327)
5.0

a

a

P < 0.001 vs baseline, Wilcoxon signed-rank test for Bristol Stool Form Scale score.
ND, not determined; n, number of patients with each item at each visit.
Data are presented as mean ± SD (n) or n (%).
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Figure 4. Time to bowel movement after administration of elobixibat
before breakfast or dinner. n, number of patients with bowel movement evaluation at Week 4.

concomitant laxatives. No new safety concerns were observed in this
survey. In the clinical trial conducted prior to elobixibat approval,19
the ADR incidence was 32.89% after 2 weeks of treatment. Additionally, more patients in the phase 3 trial experienced diarrhea
(13%) and abdominal pain (19%) than those in this survey. A direct
comparison of the incidences would be difficult because of a difference in the ADR detection rate between the survey and controlled
trial. Nonetheless, the results of this survey suggest that elobixibat
could be used safely in clinical practice. Abdominal pain induced by
elobixibat appears to be associated with a propagating contraction
in the colon.22 Patients with chronic constipation experience fewer
transmission systolic waves in the large intestine than healthy indi438

viduals.23 Bile acids have a stimulatory effect on water secretion in
the large intestine and colonic motility.18 However, no serious events
of abdominal pain were reported in this survey, and the outcomes of
all abdominal pains were recovering or recovered. Additionally, elobixibat appeared to be well-tolerated in elderly patients with chronic
constipation as the incidence of ADRs in patients aged ≥ 65 years
and ≥ 75 years was similar to that in the total patient population.
Moreover, although the reporting physician reported that a causal
relationship between the death and elobixibat could not be ruled
out, we consider that the event was mainly owing to the patient’s
old age and underlying co-morbidities. In this survey, 1 patient who
received elobixibat after meals exhibited an ADR of diarrhea. Elobixibat is minimally absorbed after oral administration and is likely
to affect ileum IBATs locally.14 As a negative feedback mechanism
to the decreased enterohepatic circulation of bile acids by elobixibat,
a reduction in plasma low-density lipoprotein-cholesterol levels
and the low-density lipoprotein/ high-density lipoprotein ratio was
observed in patients with chronic constipation.13,19 Additionally, the
increased secretion of bile acids into the colon induced by elobixibat
may affect epithelial cell function in the colon17 and explain the potential side effects, such as bile acid malabsorption accompanied by
watery stool, changes in resident microbiota, and even susceptibility
to colon cancer. Although elobixibat was well-tolerated in a 52-week
open-label trial,19 the influence of long-term treatment with elobixibat on these side effects requires further investigation.
This survey showed that elobixibat significantly increased the
number of bowel movements at Weeks 2 and 4 compared to that at
baseline. It is noteworthy that elobixibat improved the BSFS score
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from 2.3 at baseline to approximately 4, which is considered an ideal
“sausage-like” normal stool.24 Recently, patients with BSFS score 4
type stool showed significantly higher QOL than those with other
types of stool.25 In addition, the BSFS score has been shown to correlate with colon transit time26 and is a useful tool for the prediction
of delayed colonic transit time in patients with chronic constipation;
mean 5-day BSFS score (≤ 3) and stool frequency (≤ 2) predicts
delayed colonic transit time.27 However, numerous patients with
chronic constipation have shown a normal transit type of constipation.28,29 The most important bothersome symptom associated with
chronic constipation is excess straining to have a bowel movement,
especially in elderly patients. This symptom is critical because it may
be associated with an increased risk of aggravating cardiovascular
and cerebrovascular complications.7,8 Other symptoms of constipation include abdominal discomfort, bloating, and a feeling of incomplete evacuation.30 In this survey, in addition to improving bowel
movements, elobixibat improved straining and abdominal distension significantly at Weeks 2 and 4, according to patient claims,
and decreased the rate of fecal disimpaction. These improvements
induced by elobixibat may have a significant impact on the QOL of
the patients. In this survey, more than 60% of the patients showed
satisfaction or slight satisfaction after the administration of elobixibat. In contrast, the number of unsatisfied patients decreased from
≥ 60% at baseline to < 10% at Week 4. Collectively, coinciding
with the results of the phase 3 study, the present results suggested
that elobixibat effectively improved bowel movements in patients
with chronic constipation in clinical practice settings and was particularly beneficial for constipation in elderly patients aged ≥ 65 and
≥ 75 years. The subgroup analysis by the severity of constipation
suggested that elobixibat was efficient in patients with severe constipation and very severe constipation.21 Moreover, elobixibat may also
be safe and efficacious in patients with diabetes mellitus, renal disease, depression, or Parkinson’s disease who are known to be more
likely to experience chronic constipation. Further evaluation of the
efficacy is needed in a large number of patients with such diseases.
Elobixibat is taken before a meal to ensure that the drug exerts
its action efficiently at the target site of IBAT and increases bile acid
flow into the colon. In the phase 3 study,19 the drug was administered only before breakfast. In this survey, elobixibat improved
bowel movements and the BSFS score similarly in patients who
took the drug before breakfast, lunch, or dinner, while the number
of patients who took the drug before lunch was relatively small.
There was some difference in the time to bowel movements between the patients who received the drug before breakfast and those
who received the drug before dinner. Nonetheless, elobixibat was

shown to improve patient satisfaction in a similar manner in both
patient groups. The reason for the prolonged time to bowel movement in patients administered elobixibat before dinner is unknown,
but it may be related to decreased gastrointestinal motility during
the night. These results suggest that elobixibat can be administered
before a meal at any time of the day according to the patient’s lifestyle.
The findings of this surveillance indicated that approximately
70% of patients had used prescribed drugs for constipation in the
past, and approximately 40% of patients used other drugs for constipation concomitantly during the survey. Therefore, the results
suggest that elobixibat was also effective in patients who took other
drugs concomitantly. Additionally, in the phase 3 study,19 elobixibat
was shown to be effective and safe in patients with chronic constipation who concomitantly used rescue medication (10 mg bisacodyl
suppositories). In clinical practice, elobixibat is considered to have
a novel mechanism of action and may be used concomitantly with
other drugs for constipation. Accordingly, stratified analysis by previous and concomitant use of other drugs for constipation is needed
to assess the efficacy and safety of elobixibat in more patients with
chronic constipation in the survey.
The low patient satisfaction with conventional constipation
treatment seems to be related to the focus on promoting rapid
bowel movements. However, the therapeutic goal of treatment for
constipation is currently changing to softening the stool to make it
pass through the colon easily. Specifically, it is not only important
to increase the frequency of bowel movements but also to enhance
the quality and comfort of defecation. Consequently, a BSFS score
of 4 is regarded as a very important index because stool with this
score induces a comfortable feeling with no sensation of incomplete
evacuation. However, more than half of the current prior prescribed
laxative users are not completely satisfied with their chronic treatment.10 Stimulant laxatives, such as senna and sennosides, which are
very commonly used in Japan, had no clinical evidence of improving stool form, and these drugs appear to be ineffective in meeting
patient requirements. Moreover, their long-term use is not recommended. Recently, in a placebo-controlled study, magnesium oxide
was shown to significantly improve bowel movements, BSFS score,
and QOL.30 However, periodic monitoring of serum magnesium
levels is strongly recommended for its safe use because the risk of
developing hypermagnesemia has been shown in elderly patients
and those with renal failure prescribed magnesium oxide after longterm use.31 This survey shows that elobixibat treatment provided
high levels of satisfaction with bowel movements to the patient with
chronic constipation, which may be due to the dual actions on water
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secretion and colonic motility.
There are some limitations to this study that are worth mentioning. First, these are results of an interim analysis of short-term
treatment (4 weeks) during the first year of the special drug useresults survey and may not reflect the final analysis results. However, the results obtained in this study are expected to contribute to
promoting the appropriate use of elobixibat by early provision of
information on this drug in actual clinical practice. Second, because
there is no placebo control, it is difficult to accurately evaluate the
efficacy and adverse reactions of this drug as well as the other factors, such as concomitant drugs, that may have an influence. In the
future, it would be necessary to evaluate the influence of each factor
including using a final stratified analysis. Third, as this survey was
conducted in Japanese patients with constipation, it may not be applicable to non-Japanese patients. However, the efficacy and safety
results of this drug have been confirmed to be consistent with those
of clinical studies of this drug in patients with constipation already
reported overseas.18,32
In conclusion, the interim results suggested that elobixibat was
well-tolerated and effective in elderly patients with chronic constipation and can be used before any meals.
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