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Therefore, controlling constipation is considered an impor-
tant intervention in patients with HF.

Traditionally, medications such as bulk-forming laxa-
tives, stimulant laxatives, osmotic laxatives, and intestinal 
secretagogues have been used for the treatment of chronic 
constipation. In Japan, magnesium oxide, an osmotic lax-
ative, and stimulant laxatives are often used. However, the 
use of osmotic laxatives in patients with HF can cause 
dehydration or bradycardia with overdosing.10 Further-
more, magnesium oxide can cause hypermagnesemia in 
patients with HF who often have renal dysfunction as a 
complication. Long-term, continuous use of stimulant 
laxatives results in resistance and can lead to intractable 
constipation.11 Thus, constipation is often difficult to treat 

P atients with heart failure (HF) tend to become con-
stipated due to restrictions of water intake, promo-
tion of water excretion by diuretics, impaired 

mobility and environmental changes associated with hos-
pitalization.1 Previous studies have reported that 25–42% 
of patients with HF had the complication of constipation.2–4

It has been suggested that straining, a symptom of con-
stipation, may have a major effect on the cardiovascular 
system. Severe straining can cause great changes in blood 
pressure (BP),5 leading to an increase in cardiac load, and 
a relationship between the changes in BP associated with 
straining during defecation and cardiovascular events has 
been reported.1,6 Others have also reported that patients 
with constipation are at high risk of cardiovascular events.7–9 
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Background: Neither the efficacy nor safety of elobixibat has been investigated in the treatment of chronic constipation in patients 
with heart failure (HF).

Methods and Results: In this prospective, single-center, single-arm study elobixibat (10 mg/day) was administered for 12 weeks to 
18 HF patients with chronic constipation defined according to the Rome IV criteria. Spontaneous bowel movement (SBM), stool 
consistency as measured by the Bristol Stool Form Scale, and degree of straining during defecation were recorded. In addition, 
biomarkers, blood pressure (BP) measured by ambulatory monitoring, and adverse events were assessed. Although there was no 
significant difference, the frequency of SBM increased by 2.0/week from baseline to Week 12. Both the degree of straining during 
defecation and low-density lipoprotein cholesterol (LDL-C) levels were significantly decreased at Week 12 (straining, −0.79 [95% 
confidence interval (CI), −1.40 to −0.17]; LDL-C, −10.4 mg/dL [95% CI, −17.9 to −2.9]). Although not significant, the difference in BP 
before and after defecation tended to decrease from baseline by approximately 10 mmHg at Week 12. Serious adverse events were 
not observed.

Conclusions: Elobixibat reduced the degree of straining during defecation, and improved the lipid profile in HF patients with chronic 
constipation.
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ications (suppositories and enemas: e.g., sodium bicarbonate 
suppositories, bisacodyl suppositories, and glycerin ene-
mas). Dose changes also were not allowed, except for 
reductions for safety reasons. The patients were instructed 
to record bowel movements every day from the first visit. 
After the run-in period, the investigators again assessed 
eligibility and prescribed elobixibat 10 mg (2 tablets of 
5 mg) once daily before a meal for 12 weeks. Elobixibat 
could be dose-adjusted or interrupted according to symp-
toms, but the maximum daily dose was 15 mg. The patients 
used self-recording of bowel movements to document the 
following properties at each bowel movement: stool con-
sistency (Bristol Stool Form Scale [BSFS]), the presence or 
absence of a sensation of incomplete bowel evacuation, 
and the degree of straining (5-point scale: (1) no straining, 
(2) mild straining, (3) moderate straining, (4) severe strain-
ing, or (5) very severe straining). The investigators reviewed 
the bowel movement record at each visit. Blood tests were 
performed at baseline, and weeks 4, 8, and 12. Before 
administration of elobixibat and at the Week 12 visit, BP 
was measured continuously for ≥24 h, using ambulatory 
BP monitoring (ABPM).

Endpoints
Primary Endpoint  The primary endpoint was a change 

in SBM from baseline to Week 12. SBM was defined as the 
frequency of bowel movements without use of supposito-
ries, enemas, or stool extraction.

Secondary Endpoints  Secondary endpoints included the 
parameters of constipation, biomarkers, BP measured by 
ABPM, and safety.

Endpoints for constipation were the change in SBM 
from baseline to weeks 4 and 8, change from baseline in the 
degree of straining during defecation, the time course of 
BSFS from baseline to Week 12, and change in CSBM 
(defined as SBM without a sensation of incomplete bowel 
evacuation) from baseline. The changes from baseline in 
plasma levels of B-type natriuretic peptide (BNP), renin 
activity (PRA), and aldosterone (ALD), and serum levels 
of low-density lipoprotein cholesterol (LDL-C), high-den-
sity lipoprotein cholesterol (HDL-C), triglyceride (TG), 
and total cholesterol (T-Chol), and the estimated glomeru-
lar filtration rate (eGFR) were assessed. In addition, BP 
measured by ABPM at baseline and Week 12 was com-
pared. Safety endpoints were the incidence of adverse 
events (defined as any disease or dysfunction, death, or 
infection suspected to be attributable to the conduct of the 
study in any untoward or unintended medical condition or 
symptom that occurred in patients), discontinuation rate, 
and treatment interruption rate.

Statistical Analysis
Analysis data sets were prepared and statistical analyses 
were performed using SAS version 9.4 program for Windows 
(SAS Institute Inc., Cary, NC, USA). R version 4.2.2 (R 
Core Team, 2022, https://www.R-project.org/) was used 
for validation of some statistical analyses. Adverse events 
that occurred were coded using the Medical Dictionary for 
Regulatory Activities/Japanese version (MedDRA/J Version) 
25.1. Continuous variables are expressed as mean ± stan-
dard deviation.

Efficacy was analyzed in the following 2 populations: all 
study patients who received at least 1 dose of elobixibat 
and had at least 1 efficacy datum [full analysis set [FAS] 
(1)] and the study patients in FAS (1) with <6 SBMs dur-

in patients with HF.
Elobixibat has a different mechanism of action from 

other laxatives: it inhibits bile acid transporters (the ileal 
bile acid transporter and apical sodium-dependent bile 
acid transporter) expressed on epithelial cells in the termi-
nal ileum, thus preventing bile acid reabsorption and 
increasing the amount of bile acids in the large intestinal 
lumen.12 Elobixibat also increases fluid and electrolyte 
secretion in the large intestinal lumen together with induc-
tion of high-amplitude propagated contractions through 
activation of the transmembrane G protein-coupled recep-
tor 5 by the bile acids that are present in the large intes-
tine.13,14 In a Japanese phase 3 study in patients with 
chronic constipation, elobixibat significantly improved 
constipation parameters, such spontaneous bowel move-
ments (SBM), complete spontaneous bowel movements 
(CSBM), stool consistency, and the severity of constipa-
tion, compared with the placebo group.15 However, the 
efficacy and safety of elobixibat have not yet been investi-
gated in HF patients with chronic constipation, so we 
evaluated those in the present study as well as performing 
an exploratory study of the effects of elobixibat on cardio-
renal-related biomarkers, lipid profiles, and BP.

Methods
Study Design
This was an open-label, single-center, single-arm, controlled 
before-and-after prospective study. Patients were recruited 
from the outpatients who were treated for HF at Kumamoto 
University Hospital between May 2020 and March 2022. 
The study protocol and informed consent form were 
approved by the Kumamoto University Certified Clinical 
Research Review Board (certification No.: CRB7200002). 
The study was registered in the Japan Registry of Clinical 
Trials (jRCT) (jRCTs071190055). Written consent was given 
by all study patients prior to participation in the study, 
which was conducted in accordance with the Declaration 
of Helsinki.

Patients
Eligible patients were those who met all of the criteria shown 
in Supplementary Table. The major criteria were: ≥20 years 
of age; chronic constipation meeting the Rome IV criteria 
for functional constipation; HF defined as Class II–III of 
the New York Heart Association (NYHA) functional clas-
sification and no change in HF medications within the 12 
weeks prior to informed consent, not been hospitalized for 
the treatment of cardiovascular disease within the 6 
months before informed consent; and capable of indepen-
dently recording SBM.

Exclusion criteria are also shown in Supplementary 
Table. The major criteria were hypersensitivity to elobixi-
bat; diagnosed or suspected of having intestinal obstruc-
tive disease associated with a tumor or hernia; any serious 
liver disorder; possible biliary atresia or decreased bile 
secretion; and suspected organic constipation.

Procedures
A run-in period of 4 weeks was established for all patients 
to eliminate the effect of prior treatment, with the last week 
defined as baseline. Drugs for chronic constipation that the 
patients had been using were continued during the study 
period. Additions or changes to drugs for chronic consti-
pation were not allowed, except for the use of rescue med-

https://www.R-project.org/
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II, and III comprised 6%, 89%, and 6%, respectively. The 
mean duration of HF was 6.72±4.59 years. Drugs for con-
stipation were used in 61% of patients before enrolment. 
One patient in NYHA class I did not meet the inclusion 
criterion but was mistakenly enrolled in the study.

Efficacy
Primary Endpoint  In FAS (2), the SBM rate was 

2.3±1.2/week at baseline and 4.3±2.1/week at Week 12, and 
the point estimate of the mean change from baseline to 
Week 12 was 2.0/week (95% CI, −0.5 to 4.5; P=0.07); 
although there was a tendency for SBM to increase, there 
was no statistically significant difference. In FAS (1), the 
SBM rate was 7.0±4.1/week at baseline and 7.7±4.2/week 
at Week 12, and the point estimate of the mean change 
from baseline to Week 12 was 0.7/week (95% CI, −0.8 to 
2.2) (Figure 2).

Secondary Endpoints
Parameters of Constipation  The point estimates of the 

mean change in SBM from baseline (FAS (2), 2.3±1.2/week; 
FAS (1), 7.0±4.1/week) were as follows: in FAS (2), 1.3/week 
(95% CI, −3.8 to 6.5) at Week 4 and 1.3/week (95% CI, 
−4.9 to 7.6) at Week 8; and in FAS (1), 0.6/week (95% CI, 
−0.7 to 1.9) at Week 4 and 0.8/week (95% CI, −0.9 to 2.5) 
at Week 8 (Table 2). The CSBM increased by 1.9/week 
from baseline (4.3±4.0/week) to Week 12, with no statisti-
cally significant difference (Table 2). The point estimates of 
the mean change in degree of straining during defecation 
(median of each evaluation interval) from baseline (3.11±0.85) 
were −0.53 (95% CI, −0.88 to −0.18) at Week 4, −0.57 
(95% CI, −0.99 to −0.15) at Week 8, and −0.79 (95% CI, 
−1.40 to −0.17) at Week 12, showing significant decreases 
at all time points (Table 2). The mean BSFS score at base-
line was 3.92 and within the range of normal stool, and the 
range of normal stool was maintained until Week 12 of 
elobixibat treatment (Table 2).

ing the 2 weeks before the prescription of the study drug, 
the same as the criterion for SBM specified in a phase 3 
study of elobixibat [FAS (2)]. The primary analysis was 
performed in the FAS (2) that met the criterion for SBM 
specified in the Japanese phase 3 study, as the primary 
endpoint of this study was SBM. For the primary end-
point, data were imputed using the last observation carried 
forward method.

For the primary efficacy endpoint, the change in SBM 
was assumed to follow a normal distribution, and a paired 
t test was carried out. To interpret the P value, a statisti-
cally significant difference was evaluated in FAS (1) only 
when a test result in FAS (2) using the closed testing pro-
cedure was statistically significant at a 2-sided level of 5%.

For the secondary efficacy endpoints, 95% confidence 
intervals (CIs) were calculated for the changes from baseline.

Results
Patients
The study flow chart is shown in Figure 1: 31 patients pro-
vided informed consent, and all were enrolled in the study. 
A total of 13 patients dropped out as specified in the pro-
tocol during the run-in period: 11 patients did not meet the 
eligibility criteria that were confirmed after the run-in 
period, 1 patient could not undergo continual medical 
examination, and 1 patient withdrew consent. Therefore, 
18 patients received elobixibat and were included in the 
safety analysis set and FAS (1); 3 patients were included in 
FAS (2). Of the 18 patients treated with elobixibat, treat-
ment was discontinued before Week 12 in 4 due to worsen-
ing of chronic constipation (2 patients), diarrhea (1 
patient), and worsening of HF (1 patient), and was com-
pleted in 14 patients.

The characteristics of the patients [FAS (1) and FAS (2)] 
are shown in Table 1. The mean age was 72.2±8.4 years 
(range, 57–83 years), and 67% were male. NYHA classes I, 

Figure 1.  Flowchart of study. FAS, full analysis set.
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Table 1. Baseline Demographic Characteristics

FAS (1)  
(n=18)

FAS (2)  
(n=3)

Age, years (range) 72.2±8.4 (57–83) 78.0±4.6 (74–83)

Male, n (%) 12 (67) 2 (67)

Heart Failure classification [n (%)]

  HFrEF   4 (22) 1 (33)

  HFpEF 12 (67) 2 (67)

  HFmrEF   2 (11) 0 (0)　　
  HFrecEF 0 (0) 0 (0)　　
NYHA functional classification, n (%)

  I 1 (6) 0 (0)　　
  II 16 (89)   3 (100)

  III 1 (6) 0 (0)　　
Duration of HF, years 6.72±4.59 3.67±3.40

Etiology of HF, cases

  Myocardial infarction 4 1

  Atrial fibrillation 3 0

  Aortic valve stenosis 2 0

  Aortic valve incompetence 1 1

  Silent myocardial ischemia 1 1

  Angina pectoris 1 0

  2nd degree atrioventricular block 1 0

  Cardiac amyloidosis 1 0

  Hypertensive heart disease 2 0

  Cardiac sarcoidosis 1 0

  Mitral valve incompetence 1 0

  Pulmonary hypertension 1 0

  Hypertrophic cardiomyopathy 1 0

  Non-compaction cardiomyopathy 1 0

  Post mitral valve replacement 1 0

  Post pacemaker implantation 1 0

Height, cm 159.18±7.64　　　　 158.85±0.78　　　　
Weight, kg 60.59±13.43 74.80*

BMI, kg/m2 25.39±5.57　　 29.44*

Duration of chronic constipation, years   8.07±10.97 –**

 Drugs for the treatment of chronic constipation 
before enrolment, n (%)

  No   7 (39) 2 (67)

  Yes 11 (61) 1 (33)

  Magnesium oxide (cases) 9 1

  Lubiprostone (cases) 3 0

  Stimulant laxatives (cases) 2 0

 Use of concomitant medications to be administered  
with caution, n (%)

  None   18 (100)   3 (100)

Concomitant use of drugs for HF, n (%)

  β-blockers   9 (50) 1 (33)

  ACE inhibitor/ARB/ARNI 10 (56) 1 (33)

  MRA   7 (39) 1 (33)

  Diuretic 10 (56) 2 (67)

  SGLT2 inhibitor   2 (11) 0 (0)　　

*Only the mean value is presented as n=1; **Not applicable because n=0. Data in the table are expressed as 
mean±standard deviation, unless otherwise specified. ACE, angiotensin-converting enzyme; ARB, angiotensin II 
receptor blocker; ARNI, angiotensin-receptor-neprilysin inhibitor; BMI, body mass index; HFmrEF, heart failure with 
mid-range ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced 
ejection fraction; HFrecEF, heart failure with recovered ejection fraction; MRA, mineralocorticoid receptor antagonist; 
NYHA, New York Heart Association; SGLT, sodium-glucose cotransporter.
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significantly increased from baseline at the last evaluation 
(22.65 pg/mL [95% CI, 0.19 to 45.11]).

ABPM  The changes in BP by ABPM before and after 
defecation from baseline to Week 12 were as follows: systolic 
blood pressure, −10.50 mmHg; diastolic blood pressure, 
−11.93 mmHg; and mean blood pressure, −11.43 mmHg. 
Although these were not significant, the difference in BP 
before and after defecation tended to decrease by approxi-
mately 10 mmHg for all variables (systolic blood pressure, 
diastolic blood pressure, and mean blood pressure) at 
Week 12 from baseline (Figure 3).

Safety  The incidence of adverse events was 17% (3/18 
patients), and all adverse events were assessed as being 
related to the study drug. No serious adverse events were 

Biomarkers  The results for biomarkers are shown in 
Table 3. The changes in LDL-C from baseline were 
−12.2 mg/dL (95% CI, −18.2 to −6.2) at Week 4, −10.6 mg/dL 
(95% CI, −15.8 to −5.5) at Week 8, −10.4 mg/dL (95% CI, 
−17.9 to −2.9) at Week 12, and −12.1 mg/dL (95% CI, 
−19.2 to −4.9) at the last evaluation. The changes in T-Chol 
from baseline were −11.1 mg/dL (95% CI, −18.0 to −4.1) 
at Week 4, −9.5 mg/dL (95% CI, −15.7 to −3.3) at Week 8, 
−11.9 mg/dL (95% CI, −18.9 to −5.0) at Week 12, and 
−12.5 mg/dL (95% CI, −19.6 to −5.4) at the last evaluation. 
The LDL-C and T-Chol levels significantly decreased from 
baseline at Weeks 4, 8, and 12 and the last evaluation. The 
changes in TG, PRA and eGFR were not significantly dif-
ferent after elobixibat administration; however, BNP was 

Figure 2.  Spontaneous bowel movement frequency per week (/week) at baseline (blue column) and Week 12 (orange column). 
Data are expressed as mean ± standard deviation (SD). Error bars represent standard deviation. FAS, full analysis set.

Table 2. Time Course of Parameters of Constipation

Baseline Week 4 Week 8 Week 12

SBM, /week

  FAS (1)

    Mean ± SD, n     7.0±4.1 (n=18) 7.6±4.3 (n=18) 8.2±5.4 (n=14) 8.1±4.6 (n=14)

    Change (95% CI) – 0.6 (−0.7 to 1.9)　　 0.8 (−0.9 to 2.5)　　 0.6 (−1.3 to 2.6)　　
  FAS (2)

    Mean ± SD, n   2.3±1.2 (n=3) 3.7±2.1 (n=3)　　 3.7±2.9 (n=3)　　 4.3±2.1 (n=3)　　
    Change (95% CI) – 1.3 (−3.8 to 6.5)　　 1.3 (−4.9 to 7.6)　　 2.0 (−0.5 to 4.5)　　
CSBM, /week

  Mean ± SD, n     4.3±4.0 (n=18) 5.6±4.9 (n=18) 6.2±5.8 (n=14) 6.3±4.9 (n=14)

  Change (95% CI) – 1.3 (−0.4 to 3.1)　　 1.9 (−0.5 to 4.2)　　 1.9 (−0.5 to 4.4)　　
Degree of straining during defecation

  Mean ± SD, n 3.11±0.85 (n=18) 2.71±0.75 (n=17) 2.71±0.73 (n=14) 2.50±1.13 (n=14)

  Change (95% CI) – −0.53 (−0.88 to −0.18) −0.57 (−0.99 to −0.15) −0.79 (−1.40 to −0.17)

BSFS

  Mean ± SD, n 3.92±1.36 (n=18) 3.85±1.09 (n=17) 3.75±1.48 (n=14) 4.21±1.54 (n=14)

  Change (95% CI) – 0.06 (−0.81 to 0.93) 0.14 (−0.42 to 0.70) 0.61 (−0.46 to 1.67)

For the CSBM, degree of straining during defecation and BSFS, the results in FAS (1) are presented. BSFS, Bristol Stool Form Scale; CI, 
confidence interval; CSBM, complete spontaneous bowel movement; SBM, spontaneous bowel movement; SD, standard deviation.
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One patient in NYHA class I who did not meet the 
inclusion criterion was mistakenly enrolled in the study. 
The rationale for defining patients with NYHA Class II–
III as an inclusion criterion was “to select patients with 
stable symptoms of HF.” The patient was not excluded 
from analysis because this patient was considered unlikely 
to influence evaluation of the change in SBM, defined as 
the primary endpoint of the study.

In a previous Japanese long-term study, drugs for con-
stipation were prohibited except for rescue medications 2 
weeks before administration of elobixibat until the end of 
the study. The change in SBM increased significantly from 
baseline to Week 12, at 3.53/week.15 However, drugs that 
patients had been taking for constipation at enrolment 
were continued in the present study: ≥1 of several drugs for 
constipation (magnesium oxide, stimulant laxatives, and 
lubiprostone) were used by 61% of the patients, and 89% 

recorded. Adverse events comprised diarrhea in 11% of 
patients (2/18 patients) and constipation in 6% (1/18 
patients); all were of mild-to-moderate severity. The diar-
rhea resolved in 1 patient and abated in the other; the 
constipation in 1 patient abated. Adverse events leading to 
discontinuation of the study treatment were single instances 
of diarrhea and constipation. There was no clinically rele-
vant change in laboratory values.

Discussion
This study evaluated the efficacy and safety of elobixibat 
administered for 12 weeks for chronic constipation in 
Japanese patients with HF. The results revealed no statis-
tically significant change in SBM, but significantly reduced 
straining during defecation and significantly decreased 
serum LDL-C and T-Chol levels.

Table 3. Time Course of Biomarkers

Baseline Week 4 Week 8 Week 12 Last evaluation

T-Chol, mg/dL

  Mean±SD, n 152.6±37.5  
(n=18)

141.5±39.4  
(n=18)

135.1±40.4  
(n=14)

132.7±39.8  
(n=14)

140.1±39.9  
(n=18)

  Change (95% CI) – −11.1  
(−18.0 to −4.1)

−9.5  
(−15.7 to −3.3)

−11.9  
(−18.9 to −5.0)

−12.5  
(−19.6 to −5.4)

HDL-C, mg/dL

  Mean±SD, n 54.4±17.5  
(n=18)

57.4±18.3  
(n=18)

54.4±18.0  
(n=14)

53.2±17.8  
(n=14)

54.7±18.3  
(n=18)

  Change (95% CI) – 3.0  
(1.0 to 5.0)

0.4  
(−3.4 to 4.3)

−0.8  
(−4.1 to 2.5)

0.3  
(−2.5 to 3.2)

LDL-C, mg/dL

  Mean±SD, n 81.8±29.6  
(n=18)

69.6±30.5  
(n=18)

63.9±28.8  
(n=14)

64.1±31.7  
(n=14)

69.8±32.1  
(n=18)

  Change (95% CI) – −12.2  
(−18.2 to −6.2)

−10.6  
(−15.8 to −5.5)

−10.4  
(−17.9 to −2.9)

−12.1  
(−19.2 to −4.9)

TG, mg/dL

  Mean±SD, n 84.1±32.0  
(n=18)

81.1±32.1  
(n=18)

92.4±41.7  
(n=14)

83.1±31.4  
(n=14)

83.6±32.4  
(n=18)

  Change (95% CI) – −3.0  
(−14.1 to 8.1)

11.8  
(−9.8 to 33.4)

2.6  
(−10.0 to 15.1)

−0.5  
(−10.6 to 9.6)

BNP, pg/mL

  Mean±SD, n 90.29±206.14  
(n=18)

103.76±187.94  
(n=18)

119.53±254.85  
(n=14)

116.12±236.72  
(n=14)

112.94±212.61  
(n=18)

  Change (95% CI) – 13.47  
(−15.18 to 42.13)

16.72  
(−1.42 to 34.86)

13.31  
(−3.21 to 29.84)

22.65  
(0.19 to 45.11)

ALD, pg/mL

  Mean±SD, n 68.99±134.57  
(n=16)

65.91±89.76  
(n=15)

39.12±73.26  
(n=12)

54.89±109.94  
(n=11)

61.63±106.70  
(n=17)

  Change (95% CI) – −5.91  
(−48.48 to 36.66)

−27.70  
(−82.48 to 27.08)

−15.95  
(−52.94 to 21.04)

−4.53  
(−30.22 to 21.17)

PRA, ng/mL/h

  Mean±SD, n 11.39±25.66  
(n=16)

10.78±23.55  
(n=16)

8.68±19.20  
(n=12)

9.36±21.06  
(n=12)

9.34±18.47  
(n=17)

  Change (95% CI) – −0.63  
(−3.66 to 2.39)

−3.49  
(−10.99 to 4.01)

−2.78  
(−9.07 to 3.51)

−1.49  
(−6.25 to 3.27)

eGFR, mL/min/1.73 m2

  Mean±SD, n 55.957±21.443  
(n=18)

55.403±20.248  
(n=18)

56.020±22.705  
(n=14)

55.558±20.832  
(n=14)

56.914±20.513  
(n=18)

  Change (95% CI) – −0.553  
(−3.111 to 2.005)

2.393  
(−0.126 to 4.912)

1.931  
(−0.206 to 4.068)

0.957  
(−1.753 to 3.667)

The results in FAS (1) are presented. ALD, plasma aldosterone level; BNP, B-type natriuretic peptide; eGFR, estimated glomerular filtration 
rate; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; PRA, plasma renin activity; T-Chol, total choles-
terol; TG, triglyceride. Other abbreviations as in Table 2.
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Figure 3.  Time course of the differences in blood pressure before and after defecation: systolic blood pressure (A), diastolic blood 
pressure (B), mean blood pressure (C). Patients with data at baseline and Week 12 were included in the analysis. The boxes are 
Q1, median, and Q3, and the whiskers represent minimum and maximum values.
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dence were predictable; elobixibat could be safely admin-
istered to treat chronic constipation in HF patients and we 
anticipate that our study findings will expand the treat-
ment options for HF patients with chronic constipation.

Study Limitations
First, because the sample size was small, statistical power 
was not sufficient. Second, the study had an open-label, 
single-arm design and did not compare efficacy or safety 
with placebo or other laxatives. Therefore, a placebo effect 
cannot be discounted, and efficacy or safety cannot be 
compared with other laxatives. However, we believe the 
placebo effect was not significant because the subjects were 
patients with chronic constipation who had continued con-
stipation symptoms for >6 months, and 61% were under 
treatment with other laxatives. Finally, this study was con-
ducted at a single center, and recruitment bias cannot be 
excluded.
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